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DISCUSSION 

BACKGROUND 

The Army Manufacturing Methods and Technology (MMT) Program was estab- 
lished in 1964 as a part of the Army Production Base Support (PBS) Pro- 
gram.  The MMT Program has goals of improving existing manufacturing 
technology, translating new technology into production line processes, 
and supporting the modernization and expansion of the military hardware 
production base.  The program is governed by the provisions of AR 700-90, 
Chapter 3, 

COMPOSITION OF THE REPORT 

This MMT Project Execution Report provides the status summaries of 547 
active projects which have a total authorized cost of $287,348,200. 
Total MMT program statistics, as well as the summaries of the active 
projects are also included.  The report is compiled, edited, and pub- 
lished for HQ, DARCOM by the Manufacturing Technology Division of the 
Army Industrial Base Engineering Activity (IBEA) in accordance with AR 
700-90, paragraph 3-4j(l). 

Distribution of this report is extended to Army materiel developers and 
users and to counterparts in the Navy and the Air Force.  Inquiries on 
the detailed technical aspects of any individual project may be answered 
by the MMT Program representative of the action command under which the 
project was completed or is being executed.  Inquiries or suggestions 
concerning this report or other facets of the MMT Program may also be 
directed to the Manufacturing Technology Division of IBEA. 

The report is composed of three major sections: 

a. Projects Added 1st Half, CY82 - A list divided by organization of 
all projects funded during the first half of CY82.  Included is a narra- 
tive of the problem for each project. 

b. Final Status Reports Received During 1st Half, CY82 - A list 
divided by organization of all projects for which final status reports 
were received during the first half of CY82.  Included is a narrative of 
the final status for each project. 

c. Summary Project Status Report - These reports are divided by 
organization and include a summary of funding by fiscal year and a narra- 
tive status of the work accomplished during the six month period for each 
active project. 



MMT PROGRAM HISTORY 

Figures 1 and 2 depict the size and growth of the MMT Program since 
1970. These charts last appeared in the March 1982 Project Execution 
Report and are updated here to include FY82 funding. Figure 1 shows 
funding levels and Figure 2 deals with number of projects. In each fig- 
ure, the upper curve represents all of the MMT projects for each fiscal 
year shown. The lower curve represents only those projects which initi- 
ated a new effort during the fiscal year shown. The difference between 
the two curves on each figure represents those approved dollars (Figure 
1) and number of projects (Figure 2) which were approved in the fiscal 
year as follow-on projects to efforts initiated in prior years. 
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HISTORY OF APPROVED PROJECT FUNDING 
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Figure 1 
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In the early years, these charts show a great increase in dollars, espe- 
cially from FY71 to FY74. Then, there was no appreciable growth in the 
MMT program between FY74 and FY80. Since FY80 the funding level has 
risen from $67 million to $90 million. These recent increases are a re- 
flection of both a renewed interest in our Defense posture and more 
importantly, perhaps, a firm commitment to take action on improving manu- 
facturing productivity. Starting in FY72, less than 50% of each year's 
budget has been spent on initiating new work efforts. From FY72 to FY82, 
this figure has ranged between 49 and 35 percent. The majority of each 
year's funds has been spent for follow-on projects to efforts initiated 
in prior years. From FY74 to FY80 this trend, to a degree, reflected the 
fact that while individual work efforts were becoming more costly due to 
inflation and technical complexity, the overall budget had remained rela- 
tively constant permitting the initiation of fewer new work efforts. 
With an increasing budget in FY81 and 82, one might expect that this gap 
would decrease. However the advent and execution of complex large 
dollar, multi-year "systems" projects has continued to keep the initia- 
tion of new work efforts low. 
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STATUS REPORT SUBMISSIONS 

Two areas which have been of concern in the past continue to show very 
little or no improvement. These areas are: (1) delinquent status re- 
ports, and (2) final status reports without technical reports. Figure 3 
summarizes by Command these two situations. It can be noted from Figure 
3 that 18% of all the required status reports (DRCMT 301) and 45% of all 
the required technical reports were not available. 

STATUS REPORT (RCS DRCMT 301) SUBMISSIONS 

Number of Tech Number and (?) 

*301 *301 Number and (?) Number Rpts Submitted of Deli nquent 

Reports Reports of Delinquent of Final w/Final Status Techn ical 

Command Requ ired Submitted 301 Reports 301 Reports Reports Reports 

AMETA 7 7 0    (0?) 1 N/A N/A 

DESCOM 8 4 4    (50?) 0 

MERADCOM 17 0 17    (100?) 0 

ERADCOM 46 as 23    (43?) 3 1 2    (67?) 

AMMRC 5 5 0    (0?) 0 

NLABS 5 0 5    (100?) 0 

TECOM 3 0 3    (100?) 0 

AVRADCOM 77 66 11    (14?) 11 z 9    (83) 

TSARCOM 3 0 3    (100?) 0 

CECOM 11 10 1    (9?) 0 

Ml COM 59 42 17    (29?) 14 14 0    (0?) 

TACOM 68 61 7    (10?) 3 2 1    (33?) 

ARRADCOM/ 

ARRCOM 

(Ammo) 184 166 18    (10?) 28 14 14    (50?) 

ARRADCOM/ 

ARRCOM 

(Weapons) 110 109 1    (1?) 5 3 2    (40?) 

TOTAL 603 496 107    (18?) 65 36 29    (45?) 

Figure 3 

*Does not include FY82 projects which were recently funded and which did not require 
a status report. 



Accuracy of MMT summary Information for management depends on a complete 
submission of all the project status reports for each command.  In June, 
a call letter was mailed out to each SUBMACOM.  Inclosed with this letter 
was a computerized listing of the projects for which a status report was 
required for this reporting period.  Also, phone calls were made in Sep- 
tember to those commands whose submission had not been received.  As 
noted in Figure 3, there were still 107 reports which were not submitted 
by the due date of 15 September.  The 18% delinquency encountered this 
period is an improvement over the last report period, which had a 24% de- 
linquency.  This improvement was due to the fact that the SUBMACOMS where 
provided a full 2 1/2 months (per the new AR 700-90, 15 Mar 82) from the 
end of the report period to compile and submit their status reports. 
When considering the initial reminder, the follow-up phone calls, and the 
time extension, the improvement can only be considered slight.  This de- 
linquency creates a significant void in the information presented in the 
compiled report.  Continuing improvement in this area will insure a use- 
ful review of the progression of the MMT Program. 

Relative to the second are of concern, there has always been a require- 
ment that a technical report be prepared for each project.  The technical 
report is an accepted vehicle, and in some cases the only vehicle, for 
true technology transfer and its importance cannot be overstated.  In May 
1981, a letter from the Directorate of Manufacturing Technology rein- 
forced the requirement that final status reports will not be submitted 
without a completed technical report.  Of the 54 final status reports 
submitted during the previous reporting period, 24 of them, or 44% did 
not have technical reports included.  For this period, as noted in Figure 
3, 65 final status reports were received with 29 of them, or 45% being 
delinquent the technical report.  Greater strides will have to be made if 
true technology transfer is expected to occur.  The 65 projects for which 
final status reports were received during this period can be found in a 
separate section on page 43 where the final work status is given for each 
project. 

PROGRAM SUMMARY 

Manufacturing Methods and Technology (MMT) Projects and Efforts are major 
elements of the Army's Manufacturing Technology (MANTECH) Program. 
AR700-90 succinctly describes the MANTECH objective as the improvement of 
the industrial readiness and efficiency of the production base for Army 
materiel.  Further defined objectives are stated in the Statement of 
Principles for the DOD Manufacturing Technology Program.  This Statement, 
originating at the Deputy Under Secretary of Defense level, not only 
establishes ground rules for the Program but highlights the level of 
emphasis that the Program receives. 

To attain the objectives described in the Statement of Principles, the 
Army funds discrete work units, called "Projects," on a yearly basis. 
These projects, identified by a seven-digit number, contain work re- 
quests, which upon completion will result in an end product whose tech- 
nical transfer can be effected.  At times, in order to have a total work 
package which is implementable, (i.e., which can achieve the payback for 
which the work was funded) the scope can be of such a magnitude that 
total funding in one fiscal year can be an inefficient use of resources. 



In this event, the total work might be multi-year funded, (i.e., be more 
than one project, each having a technically transferrable end product). 
These total implementable work units are called "Efforts". These efforts 
can consist of many projects or just be one project, depending on the 
amount of work required to achieve the implementable technical goal. 
Efforts are identified by a four-digit number which is the same as the 
last four digits of a project or projects which make up the effort. 

The following three charts (Figures 4-6) summarize MMT project reporting 
and funding status for the 1st Half of CY82. These summaries include 
data from the major Army subcommands (SUBMACOM) that have active projects 
and the AMMRC and AMETA sponsored projects. Cumulative figures pertain- 
ing to project distribution and expenditures of funds on contract and in- 
house are provided. Projects that were closed out during the reporting 
period are not included in the data used for these summaries. 

A summary of the MMT Program (Figure 4) indicates that the number of 
active projects has increased by only 1% in comparison with the 1st half 

MMT PROGRAM SUMMARY 

Organization 

Number of Projects Funding Status 

Percent 

Change 

1st Half 

CY81 
1st Half 

CY82 
Percent 

Change 
1st Half 

CY81 
1st Half 

CY82 

AMETA/DESCOM 9 15 67 3,682,000 5,192,000 41 

MERADCOM 19 18 -5 5,204,000 6,191,800 19 

ERADCOM 44 44 0 28,953,300 27,166,900 -€ 

AMMRC 6 5 -17 13,928,000 13,734,500 -1 

NLABS 4 5 25 637,100 643,500 1 

TECOM 3 3 0 2,453,000 1,614,000 -34 

AVRADOWTSARCOM 73 71 -3 25,156,300 28,739,500 14 

CECOM 11 11 0 5,383,100 8,222,900 53 

Ml COM 66 46 -30 26,237,700 24,083,500 -8 

TACOM 44 68 55 16.387,700 31,022,900 89 

ARRADCOM/ARRCOM 

(Ammo) 

172 156 -9 99,898,800 116,934,300 17 

ARRADCOM/ARRCOM 

(Weapons) 

91 105 15 18,499,500 23,802,400 29 

TOTAL 542 547 1 246,420,500 287,348,200 17 

11 F i gure 4 



of CY81. The comparison is made between parallel reporting periods (1st 
half, CY81 and 1st half, CY82) in order to observe the project number and 
funding changes that occur within each Command and within the total program. 

It can be noted that the largest increases in number of projects were TACOM 
and ARRADCOM/ARRCOM (Weapons). The largest decrease was MICOM. Percentage- 
wise, the largest increase in the value of active projects was TACOM with 
89%. Dollarwise the largest increase was ARRADCOM/ARRCOM (Ammo) with $17 
million. The largest decrease in dollars was MICOM which showed a reduction 
of $2 million. 

A breakout of the active projects by fiscal year is shown in Figure 5. It 
can be noted that one FY75 project is still active.  The only requirement 

ACTIVE PROJECTS BY FISCAL YEAR 

Organization 75 76 7T 77 78 79 80 81 82 TOTAL 

AMEWDESCOM 1 i 1 2 3 7 15 

MERADCOM 1 6 4 5 2 18 

ERADCOM 2 5 3 8 10 8 8 44 

AMMRC 1 2 2 5 

NLABS 1 1 2 1 5 

TECOM 1 1 1 3 

AVRADOWTSARCOM 2 3 4 11 27 24 71 

CECOM 1 2 2 4 2 11 

MICOM 3 1 11 18 13 46 

TACOM 1 1 5 6 8 21 26 68 

ARRADCOM/ARRCOM 

(Ammo) 

1 1 1 2 8 26 33 36 48 156 

ARRADCOM/ARRCOM 

(Weapons) 

1 3 1 9 

- 
24 30 37 105 

TOTAL 1 4 3 14 26 64 109 156 170 5 47 

1st CY81 

TOTAL 2 8 3 28 51 123 167 160 0 5 42 

Figure 5 
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left for this project (5 75 6494) is the completion and distribution of 
the final technical report. The status report received this period indi- 
cated that it will be closed out during the next report period. Contin- 
uing emphasis is being placed on closing out older projects. The success 
of this effort is shown by comparing the fiscal years 75-78 for the 1st 
half CY81 with the current period. A year ago, there were 92 active 
projects for these fiscal years. There were only 48 projects for these 
years reported during the 1st half CY82. The number of close outs during 
this period would have even been greater if 18% of the status reports had 
not been delinquent. 

Figure 6 indicates at what rate the project funds are being expended. In 
the past the active MMT has shown a relatively consistant 50-50 contrac- 
tor/in-house ratio.  But for the first CY81, these values ($132 million 

PROGRAM FUNDING EXPENDITURES 

(MILLIONS) 

Authorized Contractor In -House 
Organ ization Projects Fund!ng Amount Expended Remai nin g Expended 

AMETA/DESCOM 15 $ 5.2 $  2.6 $ 1.3 (48$) $  2.5 $ 0.3 (11?) 

MERADCOM 18 6.2 3.6 2.8 (78?) 2.6 0.4 (15?) 

ERADCOM 44 27.2 21.5 14.7 (68%) 5.7 1.9 (33?) 

AMMRO 5 13.7 5.8 0.9 (16?) 7.9 3.8 (47?) 

NLABS 5 0.6 0.5 0.4 (76?) 0.1 *0.1 (76?) 

TECOM 3 1.6 0.3 *0.3 (99?) 1.4 1.0 (73?) 

AVRADCOM/TSARCOM 71 28.7 14.2 6.1 (42?) 14.6 2.5 (17?) 

CECOM 11 8.2 3.6 1.9 (53?) 4.6 0.2 (4?) 

Ml COM 46 24.1 13.4 7.1 (528) 10.7 1.9 (17?) 

TACOM 68 31.0 14.1 8.1 (57?) 16.9 3.4 [3D?) 

ARRADCOM/ARRCOM 156 116.9 6 2.0 41.6 (67?) 54.9 2D.9 (38?) 
(Ammo) 

ARRADCOM/ARRCOM 105 3.8 6.7 3.3 (49?) 17.1 4.3 (Z?) 
(Weapons) 

TOTAL 547 $27.2 $148.3 $88.5 (60?) $139.0 $40.7 (29?) 

1st CY81 
TOTAL 54 2 $246.4 $13 2.4   $79.8 (60?) $114.0  $44.7 (39?: 

Figure 6 

"■All values rounded to one decimal place. 
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vs. $114 million) are more heavily weighted on the contractors side, as 
are the first CY82 values ($148 million vs. $139 million) reflecting a 
greater contractor participation in the MMT program. Figure 6 also shows 
that compared to the same period last year, contractor expenditures are 
exactly the same (60%) and in-house expenditures are down (29% vs. 39%). 
The 107 delinquent projects also have an impact on this chart. There 
would have been additional in-house and contract funds expended that were 
not reported to IBEA. 

17 
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PROJECTS ADD€D IN 1ST HALF, CY82 

DARCOM 

D 82 5052 
ARMY ENGINEERING DESIGN HANOBOCKS 

TECHNICAL SCIENTIFIC AND ENGINEERING DATA IS C0NT1NALLY 
BEING GENERATED WITrtIN THE ARMY AND NEEDS TO BE COLLECTED 
IN APPROPRIATE DOCMtNTS. 

MERADCOM 

E 82 35S<2 
IMPROVED GRAPHITE REINFORCEMENT 

LOW IMPACT STRENGTH OF GR^HITE FIBERS IS DUE TO THE 
COMBINATION OF THEIR HIGH MODULUS AND AVERAGE TENSILE 
STRENGTH. 

E 82 3796 
COMBAT VEHICLE DEGAUSSING 

PRESENT DESIGN AND FABRICATION TECHNIQUES FOR VEHICLES 
RESULT IN A SIGNIFICANT MAGNETIC SIGNATURE- THIS MAGNETIC 
SIGNATURE CAN BE USED TO FUZE LAND MINES TO ATTACK THE 
VEHICLE UNDERCARRIAGE. 

OESCOM 

€ 82 2001 
PROVIDE PROTOTYPE ROBOTS FOR AUTOMATED BLAST CLEANING 

HULLS OF VEHICLES ARE BLAST CLEANED TO REMOVE OLD PAINT AND 
RUST PRIOR TO PAINTING. THE CURRENT METHOD IS MANUAL. LABOR 
INTENSIVE, TIME CONSUMING* AND CREATES AN UNHEALTHY 
SITUATION FOR THE WORKERS* 

G 82 2002 
LONG RANGE DEPOT PRODUCTIVITY IMPROVEMENT PROGRAM 

THE LACK OF UP-TO-DATE MANUFACTURING AND PROCESSING 
TECHNOLOGY HAS RESULTED Ih HIGHER OVERHAUL/REBUILD COSTS 
AND ALSO IN LIMITATIONS TB BOTH PRESENT AND FUTURE MISSION 
NEEDS THROUGHOUT THE DEPO.T. 

21 



PROJECTS AODfcD IN 1ST HALF, CY82 
(CONTINUED) 

€ 82 ^002 
ROBOTIZED hELDING QF M113A2 SUSPENSION 

THE CURRENT METHOD OF WELUING THE M113A2 SUSPENSION SYSTEM 
IS TIME CONSUMING AND LABiiR INTENSIVE. 

G 82 ^(m 
AUTOMATED DISASSEMBLY OF UOUBLE PIN TRACK 

DISASSEMBLY OF DOUBLE PIN TRACK SHOE SET ASSEMBLIES IS 
CURRENTLY LABOR INTENSIVE USING MANUAL HAND TOOLS RESULTING 
IN LOW PRODUCTIVITY. 

G 82 4005 
WATER JET MATERIAL REMDVAk SYSTEM PHASE 11 

CURRENT PRODUCTION METH005 OF REMOVING RUBBER FROM TRACK 
COMPONENTS ARE LABOR INTENSIVE AND PRESENT ENVIRONMENTAL 
AND SAFETY HAZARDS TO THE WORKERS. 

G 82 8001 
ANNISTON PRODUCTIVITY IMPAOVENENT PROGRAM 

PRODUCTION AND STORAGE FACILITIES ARE OLD,CRDMOEB,AND/OR 
FUNCTIONALLY UNSUITED FOR THE ACTIVITIES HOUSED, TOOLS AND 
EQUIPMENT ARE ON THE AVERAGE 25 YEARS BEHIND THE 
STATE-OF-THE-ART. 

ERAOCOM 

H 82 3011 
MMT FOR INP GUNN DEVICES 

SNADEQUATE CONTROL OF EPl MATERIAL AND DEVICE PROCESSING 
STEPS REQUIRING CLOSE TOLERANCES FOR EFFICIENT MM OPERATION 
RESULTS IN LOW YIELD POOR UNIFORMITY AND HIGH UNIT COST FOR 
M1LL1METER-MAVE INDIUM PHliSPHIDE GUNN DEVICES. 

H 82 3505 
HIGH CONTRAST CRT PHOSPHOft DEPOSITION AND SEALING - PHASE II 

HIGH CONTRAST CRT AVIOHIC DISPLAYS FOR DAY-NIGHT NIGHT 
VISION GOGGLES ARE CURRENTLY UNAVAILABLE. OPTICAL FILTERS 
ARE ENVIRONMENTALLY LIMITED FOR THIS APPLICATION. PHOSPHOR 
TECHNIQUES ARE AVAILABLE fiUT OPTIMIZATION AND ECONOMICS 
HAVE NOT BEEN SHOWN. 

22 



PROJECTS   AODfcD   IN   1ST   HALF,   CY82 
UOKTIKUED) 

H   82   5010 
BONDED GRID ELECTRON GUN 

PRESENT TECHNOLOGY CAN NOT BE USED TO BUlLD GRIDED 
MILLIMETER WAVE TUBES. MUST USE HIGH VOLTAGE MODULATOR FOR 
PULSED OPERATION. 

H 82 f>019 
LASER-CUT SUBSTRATES FCR MlCROWAVtE TUBES 

PRESENT CFA JAMMER TUBES £MPLQY HIGH COST, PRECISION ANODE 
CIRCUITS LIMITING UTILIZATION IN OPTIMIZED EW SYSTEMS. HIGH 
PERFORMANCE AND LOW WEIGHT AT MINIMUM COST IS REQUIRED TO 
FIELD DESIRED EW SYSTEMS. 

H 82 510* 
PRECISION LO-COST SURF ACOUSTIC WAVE DELAY-LINE5-UHF APPL 

BROADBAND SAW DELAY LINES ARE REQUIRED FOR SIGNAL STORAGE 
DEVICE BANDWIDTH IS FIXED BY NFED TO STORE SIGNALS FOR A 
TEN MICROSECOND DURATION fUR   SIGNALS RANGING OVER 500 MHZ 
BAND. DEVICE INSERTION L04S AND MULTIPLE TRANSMIT 
REFLECTIONS MUST BE MINIMAL 

H 82 5183 
MMT FOR PRODUCTION OF LARtE DIAMETER SILICON F/LASER SEEKERS 

ARMY AND DOD NEED 150 RG/.YEAR CF 9-30000 OHM-CM SILICON FOR 
DETECTORS FOR LASER SEEKERS.A FOREIGN FIRM SUPPLIES MOST OF 
OUT NEEDS NOW BUT A LARGER CONUS SOURCE IS WANTED.HUGHES 
HAS A FLOAT ZDNER FOR 1 IN RODS BUT 3 IN RODS SHOULD BE 
PROCESSED. 

H 82 5193 
PROCESS ADJUSTMENTS F/ENVIRON STRESS ON ELECT CIRCUIT METALS 

METALS USED IN ELECTRONIC CIRCUITS ARE CORRODED BY THE 
ENVIRONMENT , SOME SUBSTMUTE MATERIALS ARE EXPENSIVE. 

H 82 9905 

LO-COST MONOLITHIC GALLHIM ARSENIDE MICROWAVE INTEG CIRCUITS 

SIZE WEIGHT COST CDNSTRAIKTS LIMIT APPLICATION OF MICROWAVE 
LCS FOR MANY SYSTEMS APPLICATIONS. DRAMATIC REDUCTIONS 
PARTICULARLY COST ARE POTENTIALLY AVAILABLE ALONG WITH 
ORDER OF MAGNITUDE RELIABILITY IMPROVEMENT. 
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PROJECTS ADDtD IN 1SI HALF, CY82 
(CONTINUED) 

AMHRC 

82 6390 
PROGRAM IMPLEMENTATION ANB INFORMATION TRANSFER 

THE SUCCESS OF THE MMT PRBGHAM LS   VERY DEPENDENT ON WHETHER 
THE RESULTS OF MMT *0R* GET IMPLEMENTED. THIS IN TURN IS 
DEPENDENT ON hHEThER INFORMATION CONCERNING THE MMT 
TECHNOLOGY IS MADE AVAILAALE AMD USED BY CONCERNED PARTIES. 

AVRADCOM 

1 82 711* 
NON-DESTRUCTIVE EVAL TECH FOR COMPOSITE STRUCTURES 

IMPLEMENTATION OF COMPOSITE STRUCTURES IN THE ARMY AIRCRAFT 
IS DEPENDANT UPON THE ABI11TY TO DETECT AND EVALUATE 
DEFECTS. 

1 82 72^1 
HOT LS0STAT1C PRESSED TITANIUM CASTINGS 

THE CURRENT METHOD OF MANUFACTURING ROTOR HUBS RESULTS IN 
EXCESSIVE USE OF MATERIALS AND MACHINING. PROJECT FOR 
FABRICATION OF A COMPOSITE MAIN ROTOR HUB HAS BEEN 
CANCELLED.. THE CURRENT FORGED HUB 15 A LONG-LEAD TIME ITEM. 

1 82 7286 
HIGH QUALITY SUPERALLOY PCWDER PROD F/TURBINE COMPONENTS 

WITH THE COMMITMENT OF GAS TURBINE ENGINE MANUFACTURERS TO 
THE PRODUCTION OF ENGINE HARDWARE FROM SUPER-ALLOY POWDER 
THE NEED TO IMPROVE POWDER CLEANLINESS HAS BEEN RECOGNIZED. 

1 82 7298 
HIGH TEMPERATURE VACUUM CAR6URIZING 

GEAR CARBURIZ1NG IS PRESENTLY CARRIED OUT WITH A RELATIVELY 
SLOW ENDOTHERMIC PROCESS, TYPICALLY AT 1700 DEC F, WHICH 
REQUIRES SURFACE PRQTECTIflN AGAINST DECAR8URIIING DURING 
THE CYCLE OR A POST HEAT TREAT REMOVAL OF THE DECARBURIZED 
LAYER. 

1 82 7339 
FILAMENT WOUND COMPOSITE FLEXBEAM TAIL ROTOR 

FILAMENT WINDING FROM A SOLID FLEXBEAM TO AN OPEN SPAR 
SECTION, WINDING TO NET SHAPE, IMPROVED RESIN CONTROL AND 
TOLERANCE CONTROL MUST BE OBTAINED TO ENHANCE THE COST 
EFFECTIVENESS DP FLEXBEAM TAIL RQTERS. 
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PROJECTS ADD£D IN 1ST HALF, CY82 
UONTINUEO) 

1 82 7340 
COMPOSITE MAIN ROTOR BLADE 

CURRENT PRODUCTION CQKP0S4TE BLADE PROGRAMS HAVE NOT BEEN 
ORIENTED TOWARD OPTIMIZING MANUFACTURING 
TECHNIQUES/PROCESSES RELATED TO BLADE 
CONFIGURATIONS,FABRICATION METHODS,AND IMPROVED STRUCTURAL 
RELIABILITY. 

1 82 73A2 
PULTRUSION OF HONEYCOMB SANDWICH STRUCTURES 

FABRICATION OF HONEYCOMB (SANDWICH PANELS IS LABOR INTENSIVE 
AND FACE-TO-CDRE BONDING EFTEN TAKES TWO CURE OPERATIONS. 
PULTRUSION CAN BE USED FOR CONTINUOUS PRODUCTION BUT 
COMMERCIAL PARAMETERS AND TOOLING ARE NOT SUITABLE FOR 
MILITARY USE. 

1 82 7346 
SPIRAL SELF-ACTING SEALS 

LABYRINTH SEALS HAVE HIGH LEAKAGE RATES AND CAUSE 
SIGNIFICANT POWER LOSS. 1.700 DATA SHOW ENGINE POWER LOSSES 
OF 2-17 PCT DUE TO THE SEAL LEAKAGE. ACCURACY OF GROOVES 
AND PARALLELISM OF FACES NEED TO BE DEVELOPED. 

1 82 7382 
LOW-COST COMPOSITE MAIN R4.T0R BLADE FOR THE UH-60A 

MANUFACTURING TECHNOLOGY fOR COCURING GLASS AND GRAPHITE 
FILAMENT WOUND MAIN ROTOR BLADES HAS NOT BEEN ESTABLISHED 
FOR THE PRODUCTION ENVIRONMENT. 

1 82 7389 
PRODUCTION OF ALUMINUM AIRFRAME COMPONENTS 

CURRENT METHODS OF MACHINING ALUMINIUM FORGINGS ARE 
EXPENSIVE AND REQUIRE AN EXCESSIVE NUMBER OF PARTS. 

1 82 7415 
MMT T700 BLISK REPAIR 

8LI5KS (INTEGRAL BLADES AND DISKS! ARE USED IN THE T7C0 
ENGINE COMPRESSOR STAGES 1 THRU 5. DAMAGE TU ANY ONE BLADE 
DURING MANUFACTURING DR IN THE FIELD RESULTS IN SCRAPPING 
THE WHOLE BLISK. 
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PROJECTS *DO€D IN 1ST HALF, CY82 
(CONTINUED) 

82 7426 
MMT~IPI PROGRAM-MARTIN MARIETTA TAOS/PNWS 

ELECTRONICS MANUFACTURING FACILITIES ARE IN NEED OF 
MODERNIZATION. AGING FACIUTIE5, TECHNOLOGY, AND METHODS 
HAVE RESULTED IN HIGH MANUFACTURING COSTS AND SLO* 
DELIVERIES. 

CECOM 

f 82 3073 
TACTICAL GRAPHICS DISPLAY PANEL 

FAB OF ELECTROLUMINESCENT DISPLAY PANELS REQUIRES 
REPRODUCIBLE DISPOSITIONS OF ELECTROLUMINESCENT PHD5P0R 
DIELECTRIC LAYER AND TRANSPARENT CONDUCTORS. 
INTERCONNECTION OF INTEGRATED DRIVER AND SHIFT REGISTER 
CIRCUITS IS NECESSARY. 

F 82 3083 
MM WAVE COMMUNICATIONS FRfcNT END MODULE 1CFEM) 

< 

PRESENT METHODS OF MANUAL ASSY, TESJING, TRIMMING AND 
ADJUSTING OF SUBASSEMBLIEi AND FINAL ASSY IS COSTLY. SUCH 
METHODS WILL NEGATIVELY EfFECT PROVISIONING AND MAINTENANCE 
BECAUSE OF PARTS 1NTERCHANGEABILITY PROBLEMS 

M1CDM 

82 1C50 
LOW COST BRAIDED ROCKET MliTQR COMPONENTS 

ROCKET MOTOR COSTS TO MEE1 UESIGN-TO-COST PRODUCTION GOALS 
HAVfc DICTATED RE E VALUAT10*i OF MATERIALS AND PROCESSES. 
MISSILE CASES COMPRISE 1/2 OF PROPULSION SYSTEM COST. 
EMPHASIS MUST BE PLACED Oh ESTABLISHING NEW COMPONENT MFG 
PROCESSES. 

82 1060 
ELECTRICAL TEST AND SCRfcEHING OF CHIPS 

ONE UNRELIABLE CHIP IN MILITARY ELECTRONIC ASSEMBLIES 
CAUSES REJECTION OR DESTRUCTION OF THE ENTIRE PACKAGE. 
PRESENT MEANS FOR DETERHI&ING CHIP RELIABILITY OR INTEGRITY 
IS A PRCBE TESTING TECHNI&UE WHICH IS TIME CONSUMING ANiJ 
DESTRUCTIVE. 

! 
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PROJECTS   ADDED   IN   1ST   HALF,   CY82 
UONTiNUEO) 

3 82 1073 
REAL TIME ULTRASONIC IMAGING 

EXISTING ACOUSTICAL HOLOGRAPHY INSP. SYS PRODUCES 
UNSATISFACTORY VIDEO IMAGES DUE TO POOR RESOLUTION, SIGNAL 
NOISE AND LOW SPATIAL FREfi. ABERRATIONS. 

3 82 1076 
AUTOMATIC RECOGNITION OF itHiPS 

INAblLITY TO RECOGNIZE THE TOPOGRAPHY OF MORE THAN SIX TO 
SEVEN CHIPS ON A HYBRID SUBSTRATE. MILITARY HYBRID CIRCUITS 
CARRY TEN TO FIFTEEN TYPE ACTIVE COMPONENTS. 

3 82 1086 
COBALT REPLACEMENT IN MAR#6IN6 STEEL F/ROCKET MOTOR COMPONTS 

CURRENT HIGH PERFORMANCE ROCKET MOTOR COMPONENTS UTILIZE 
MARAGING STEELS IN LARGE fiUANTlTIES. COBALT, ONE OF THE KEY 
INGREDIENTS COMES FROM POUTICALLY SENSITIVE AREAS AND IS 
BECOMING DIFFICULT TO OBTAIN. 

3 82 1088 
OPTIMIZED MANDREL FAB ♦ UTILIZATION F/COMPOSITE MOTOR CASES 

OPTIMIZING PRODUCTION PROCEDURES TO OBTAIN LOWEST UNIT COST 
WHILE MAINTAINING RELIABILITY IN FABRICATION. 

3 82 1108 
RF AND LASER HARDENING OF MISSILE DOMES 

CURRENT RADOMES ARE SUSCEPTIBLE TO DAMAGE BY LASER ENERGY 
AND ALSO PERMIT LASER AND RADIO FREQUENCY ENERGY TO DAMAGE 
THE DETECTOR. 

3 82 1104 
ROBOTIZED WIRE HARNESS AStSEMBLV SYSTEM 

MIRE HARNESS FABRICATION IS A LABOR INTENSIVE PROCESS. 
APPROXIMATELY 50%   OF HARNESS FABRICATION TIME IS DEVOTED TO 
HANDLING, SORTING, AND IDENTIFICATION. HARNESS ASSEMBLY IS 
DONE BY HAND. PROCEDURES LSE SEVERAL taORKSTATlDNS AND 
REPEATED HANDLING. 

3 82 1121 
MISSILE MANUFACTURING PROIiUCTlVLTY IMPROVED PROGRAM 

THE HELLFIRE MISSILE WILL BE BUILT IN FACILITIES THAT ARE 
NOT MODERN, WITH PROCESSES THAT ARE NOT OPTIMUM AND WITH 
EQUIPMENT THAT IS NOT UPBIkTED. A STUDY OF METHODS, 
EQUIPMENT AND FACILITIES IS NEEDED WITH A VIEW TOWARD 
MODERNIZATION. 
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PROJECTS   /»DD£D   IN   1ST   HALF,   CY82 
(CONTINUED) 

3   82   1126 
WOUND ELASTOMER INSULATOR PROCESS 

LARGE TACTICAL ROCKET MOTBR INSULATORS ARE COSTLY, LACK 
DESIGN CHANGE FLEXIBILITY AMD SUFFER LONG LEAD TIMES. 
CURRENT PROCESSES INVOLVE BONDING TOGETHER FINISHED 
SECTIONS OR LAY-UP OF CREtN STOCK FULLOiiED BY STITCHING, 
CURING AND FINISHING TO SIZE. 

3 82 3A11 
NON-PLANAR PRINTED CIRCUIT BOARDS 

USE OF FLAT CIRCUIT BOARDS RESULTS IN COMPLEX AND EXPENSIVE 
INTERCONNECTIONS WITH LOWCRED RELIABILITY. 

3 82 3A23 
LON COST/HIGH PERFORMANCE CARBON-CARBON NOZZLES 

ROCKET SYSTEMS USING HIGH PERFBRMANCE CARBON/CARBON OR 
PYROLYT1C GRAPHITE NOZZLES INCUR HIGH COMPONENT COST. 

TACOM 

T 82 A575 
LASER MELDING TECHNIQUES FOR MILITARY VEHICLES 

NO MANUFACTURING BASELINE EXISTS FOR WELDING HIGH STRENGTH 
MATERIAL BY ADVANCED HIGHTSPEED WELDING TECHNIQUES. 

T 82 5005 
COMPUTER AIDED DESIGN FOR COLD FORGED GEARS {PHASE 1) 

MACHINING AND OTHER PROCESSES ADO COST TO THE FINISHED 
COMPONENT. 

T 82 5053 
FABRilCATlON TECHNIQUES FOR HIGH STRENGTH STRUC CERAMICS 

FABRICATION OF HIGH EFFICIENCY, HIGH TEMPERATURE DIESEL 
ENGINES REQUIRES ADVANCED MATERIALS. ENGINES FABRICATED 
WITH CERAMIC COMPONENTS HAVE BEEN DEMONSTRATED IN R+D BUT 
MANUFACTURING METHODS FOR SERIAL PRODUCTION COMPONENTS ARE 
LACKING. 

T 82 505^ 
LASER SURFACE HARDENED COMBAT VEHICLE COMPONENTS 

PRESENT METHODS OF SURFACE HARDENING INPUTS HEAT OVER LARGE 
SURFACE AREA. > 
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PROJECTS AOO£D IN 1ST HALF, CY82 
(CONTINUED) 

T 82 5067 
PLAS.TIC BATTERY BOX 

METALLIC BATTERY BOXES ARt SUBJECT TO CORROSION, THEREBY, 
DAMAGING THE VEHICLE. 

T 82 5083 
UP.SCALING OF ADVANCED PM PROCESSES PHASE <♦ 

POWDER METALS PROCESSES HAVE NCT BEEN UTILIZED LN LARGE 
COMPONENTS 

T 82 6025 
LASER MANUFACTURING 

THE FEASIBILITY OF USING LASERS FOR METAL PROCESSING IS 
ESTABLISHED. IMPLEMENTATIfcN IS IMPEDED BY THE COST OF 
FACIL1TIZAT10N. 

T 82 6038 
HIGH DEPOSITION WELDING 

NELOING IS LABOR INTENSIVE AND HIGH COST IT IS A MAJOR COST 
DRIVER IN ARMOR VEHICLE MANUFACTURE^ 

T 82 6054 
ADVANCED METROLOGY SYSTEMS INTEGRATION 

THE METROLOGY METHODS USES IN MILITARY VEHICLE MANUFACTURE, 
EN GENERAL, EMPLOYS CONTACT GAUGES MANUALLY EMPLOYED. THIS 
REPRESENTS A SUBSTANTIAL PART OF THE COST OF OUR MILITARY 
VEHICLES. 

T 82 6067 
FRAME WELDING FIXTURES 

THE WELDING OF SPECIALIZES TRUCK AND TRAILER FRAMES BY THE 
MANUAL METHOD IS TIME CONSUMING AND COSTLY. 

T 82 6078 
AUTO DYNAMOMETER CONTROL F/STANDARDIZATION INSP TESTING 

CURRENTLY, ENGINE OVERHAUk REQUIRES APPROXIMATELY ONE THIRD 
OF THE ACTUAL OVERHAUL COST BECAUSE THE ACCEPTABILITY 
CRITERIA SPECIFIES A 4 HOUR DYNAMOMETER TEST FOR REBUILT 
ENGINES. 
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PROJECTS ADDED IN 1ST HALF, CYSZ 
UONTINUED) 

T 82 *07« i 
A&T-1500 ENGLNE 

THE NEED TO REDUCE COST AMD IMPROVE PERFORMANCE OF THE 
AGT-1500 TURBINE ENGINE REQUIRES NEnER AND MORE INNOVATIVE 
MANUFACTURING TECHNOLOGY. 

T 82 6090 
TOOELE ARMY DEPOT PRODUCTIVITY IMPROVEMENT PROGRAM 

THE AGING FACILITY AND OUTDATED TECHNIQUES HAVE RESULTED IN 
AN INEFFICIENT OPERATION AND SIDW DELIVERIES. 

T 82 fclU7 
IMPROVED MBT TRACK 

INCREASED VEHICLE PERFORMANCE REQUIREMENTS NECESSITATE 
HIGHER PERFORMANCE TRACKS THAN THOSE AVALLAbLt TODAY. TO 
IMPLEMENT NEW METAL COMPOSITE, HIGHER STRENGTH FERROUS 
ALLOYS, AND TITANIUM NEfc MANUFACTURING PROCESSES MUST BE 
ESTABLISHED. 

ARRADCDM-ARRCDM (AHMD1, 

5 82 0904 
CHEMICAL REMOTE SENSING SYSTEMS 

FIRST GENERATION CHEMICAL REMOTE SENSING SYSTEMS HAVE HIGH 
PRIORITY. THEY REQUIRE COMPLEX, UNIQUE, SOPHISTICATED 
COMPONENTRY WHICH IS NOT AVAILABLE TOD MEET PRODUCTION 
REQUIREMENTS. COMPONENTS ^ILL BE HAND FABRICATED FOR 
INITIAL DEVELOPMENT. 

82 0905 
MANUFACTURE Of LMPREGNATEC CHARCOAL-WHETLERITE 

ONLY ONE COMPANY tCALGDN, INC) SUPPLIES WHETLERUED 
CHARCOAL AND CONSIDERS IT5 PROCESS PROPRIETARY. THIS 
MATERIAL IS VITAL FOR «EW PROTECTIVE MASKS. A PROCESS MUST 
BE DEVELOPED TO DIVERSIFY PRODUCTION BASE AND REDUCE COST 
THROUGH COMPETITION. 

5 82 0909 
AUTOMATED AGENT PERMEATIOW TESTER 

MMT PROJECT 5 75 1314 DEVELOPED INSTRUMENTATION FOR AN 
IMPROVED PERMEATION TESTER. HOWEVER BECAUSE OF COST (»5,000 
PER TEST UNIT) AttJ ANIICuATED METHOD USING FRUIT FLIES IS 
STILL USED FOR MOST OF THESE TESTS. I 
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PRUJECTS IDD£D IN 1ST HALF, CYB2 
ItDNTIKUED) 

5 82 0913 
SPIN COATING OF DECDN AGEKT CONTAINERS 

CURRENT METALLIC DECDN AGtNT CONTAINERS CORRODE BEFORE THE 
REQUIRED SHELF LIFE OF THE AGENTS IS REACHED. ALTERNATIVE 
CONTAINERS ARE NOT AVAILABLE, BuT PLASTIC LiNERS HAWE BEEN 
SHOWN TO EXTEND THE LIFE £JF CURRENT CONTAINERS 
SIGNIFICANTLY. 

5 82 1019 
MrtT PENTABORANE PROCESS ENGINEERING 

THE DIBDRANE (B2) USED IN THE MANUFACTURE OF 0ECA80RAN= 
(BIO) IS A COST DRIVER. 

5 82 1500 

EVAL 1NDUST CAPABILITY F/lDAD COMMERCIAL EXPL-H16H USE MUNIT 

DURING MOBILIZATION THERE CAN BE A SHORT FALL IN 
AVAILABILITY OF MILITARY EXPLOSIVES. INDUSTRY HAS MANY SAFE 
EXPLOSIVE FORMULATIONS. THEIR APPLICABILITY TO MILITARY 
USAGE IS UNKNOWN. INDUSTRIAL CAPABILITY FOR MILITARY 
FILLING THESE EXPL IS UNKNOWN. 

5 82 1701 
BULK TRANSFER OF CHEMICAL MATERIALS 

CURRENT TECHNIQUE FOR RETRIEVAL WEIGHING AND TRANSPORTING 
PYRLTECHN1C CHEMICAL CONSTITUENTS ARE ACCOMPLISHED BY LABOR 
INTENSIVE OPERATION AND ARE UNSAFE. 

5 82 1709 
IMPROVED PROCESSING OF PYROTECHNIC MIXTURES 

ACCIDENTAL INVITATION OF MIXTURES DURING PROCESSING IS A 
SERIOUS PERSONNEL SAFETY PROBLEM DUE TO EXPOSURE TO FIRE 
AND EXPLOSIVE HAZARDS. 

5 82 1711 
RED PHOSPHORUS POLLUTIBN ABATEMENT EVALUATIONS 

THE NEW IMPROVED WHITE SMOKE FORMULATION CONTAINS 51 PCT 
RED PHOSPHORUS WHICH IS N£T TREATABLE IN PBA/5 CENTRAL WASTE 
TREATMENT FACILITY. ALSO LTHER CHEMICALS If* THE NEW RP 
FORMULATION HAVE NOT BEEN EVALUATED FUR COMPATICIL1TY WITH 
EXISTING FACILITY. 
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PROJECTS ADDtD IN iST HALF, CY82 
(CONTINUED) 

5 82 ^078 
UPGRADE SAFETY, READIUfcSS=, + PRDO OF EXISTING MELT POUR LNES 

SIGNIFICANT IMPROVEMENT D* MELT POUR FACILITIES IS NOT 
BEING REALIIED BECAUSE DESIGN APPROACHES FOR COST-EFFECTIVE 
INTERMEDIATE UPGRADING ARE NCT AVAILABLE. 

5 82 ^145 
CONTROL DRYING AUTO SB + AALL PROPELLANT MANUFACTURING 

OFF-LINE ANALYSIS FOR M0I6TURE AND VOLATILES MAKES IT 
DIFFICULT TO CONTROL A COfeiTlNUCUS DRYING OPERATION SINCE 
THE TIME REQUIRED FDR ANALYSIS IS LONG COMPARED TO THE 
RESIDENCE TIME FOR THE PRtPELLANT IN A CONTINUOUS DRYER. 

5 82 4161 
PRODUCTION TECH FOR IMPROVED SMOKE MUNITION {81 MM) 

A REQUIREMENT EXISTS FDR APPLYING THE IMPROVED SMOKE 
CONCEPT TO FILLING THE WARHEAD FOR THE 81 MM MORTAR. 

5 82 4231 
IN-PLANT REUSE OF P0LLUT1CN ABATED WATERS 

MORE STRINGENT STANDARDS fOR MILITARY UNIQUE POLLUTANTS. 
1985 GOAL OF iERO BlSCHARfeE. EXPENSE OF TREATING POLLUTION. 
CONTINUE THIS REUSE OF TREATED WATER IN OTHER PROCESSES. 

5 82 4267 
CONTINUOUS PROCESS FOR GRANULAR CQMP B 

THE BATCHWISE CUOLING PROCESS OF RDX/TNT/WAX SLURRY ALLOWS 
ONLY A LIMITED CONTROL OF GRANULATION. 

5 82 4273 
AUTOMATED PRODUCTION OF SUCK PRQPELLANT 

PRESENT BATCH TECHNIQUES fOR STICK PROPELLANT MFG INVOLVE 
MUCH HAND LABOR THEREBY RESULTING IN LIMITED PRODUCTION 
CAPACITY, HIGH COST, AND HAZARD EXPOSURE. 

5 82 4285 
TNT EQUIVALENCY TESTING FBR SAFETY ENGINEERING 

PRESENT CRITERIA FOR BLAST RESISTANT STRUCTURES IS.IN TERMS 
OF SURFACE BURST OF HEHIStHERlCAL TNT. IN STRUCTURAL 
DESIGN, TO PROTECT FROM THE OUTPUT OF OTHER ENEGETICS, THE 
DESIGNERS MUST HAVE DATA KERTlNtNT TO THE MATERIAL IN 
QUESTION. 

32 



PROJECTS ADDiD IN iST HALF, CY82 
(CDMT1NUED) 

5 82 ^298 
EVALUATION DF D1METHYLH1T8DSAMINE DISPOSAL ON HAAP B-LINE 

EFFLUENT FROM AMDNIA RECOVERY COLUMN CONTAINS SIGNIFICANT 
AMOUNTS DF DMN. DMN IS DNi DF TME EPA CONSENT DECREE 
COMPOUNDS FDR WHICH WATER QUALITY CRITERIA MUST BE 
PROVIDED. EPA INSISTS ON kEVELS BELDW 0.3 PPB. 

5 82 4309 
AMMUNITION FDR THE 120MM .TANK MAIN ARMAMENT 

MASS PRODUCTION IN THE US DF M. GERMAN 120MM TANK 
AMMUNITION POSES PROBLEMS IN FCuR FUNCTIONAL AREAS - METAL 
PARTS, PRQPELLANT, FUZ.E, AND LAP. 

5 82 4312 
ANTI-ARMOR CLUSTER MUNITI.fcN PRODUCTION EXPLOSIVE 1NVECT10N 

MELT LDADiNG OF SMALL EXPtOSI^E ITEMS NORMALLY REQUIRES  • 
LARGE SURPLUSES OF MOLTEN EXPLCSIVE TO OBTAIN GOOD FILLING 
CHAR. SURPLUS RISER MATERIAL CAN BE ThICE THE AMOUNT LOADED 
INTD END ITEMS. VERY SMALk ITEMS CANNUT BE EFFECTIVELY MELT 
LOADED AT ALL. 

5 82 4341 
IMPROVED NITROCELLULOSE PuRiFiCATlDN PROCESS 

EXISTING NITROCELLULOSE PURIFICATION FACILITIES WERE BUILT 
IN EARLY 1940»S AND ARE IK DETERIORATED CONDITION. THE 
PROCESS USED DATES BACK T£ WW1 AND CONSUMES LARGE 
QUANTITIES DF ENERGY AND fcATER. 

5 82 4357 
NONDESTRUCTIVE TEST EQUIP F/LARGE CALIBER MUNITIONS F/M483A1 

THERE IS NO NQNDESTRUCT I*SP METHOD WITH FLOW DETECTION 
RELIABILITY ESTAB F/M483. A MAGNETIC FLUX LEAKAGE DEVICE 
PURCHASED F/LDUiSIANA AAP DEMONSTRATED FEAS BUT COST OF 
OPERATION MUST BE DETERMIfcEO. 

5 82 4359 
IMPROVED PROCESS TECHNCbOCY FOR INSPECTION OF CLOTH 

REDUCE TIME AND COST OF VlSuAL INSPECTION OF CLOTH USED IN 
PROPELLANT BAGS, FLASH REfiUCERS, ADDITIVE LINERS AND 
IGNITER PADS. 
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PROJECTS   ADDfD   IN   1SI   HALF,   CY82 
UDMTINUED) 

5   82   ^36^ 
ON-LINE BIO SENSORS TO MOUITDR MIXED hASTE STREAMS 

Pi.92-500 REQUIRES THAT nA^TE DISCHARGES BE MONITORED TO 
ASSURE THAT AQUATIC LIFE *RE PROTECTED FROM TOXIC/HAZARDOUS 
SUBSTANCES. IN ADDITION, BIOLOGICAL MONITORING WILL SOON BE 
REQUIRED IN SOME NATIONAL POLLUTION DISCHARGE ELIMINATION 
SYSTEM PERMITS. 

5 82 ^406 
IMPROVING THE YIELD OF HMX DURING RDX NITROLYSIS 

THE CURRENT MANUFACTURING PROCESS FOR HMX IS INEFFICIENT IN 
THAT YIELDS OBTAINED ARE 5T1LL LESS THAN THEORETICAL. 

5 82 4417 
PROCESS TECHNOLOGY FDR BLiNDINC RP SMOKE COMPOSITIONS 

SMOKE PRODUCED FROM HC HAi LED TO SOME INJURIES AND IS 
SUSPECTED OF BEING A CARCINOGEN. R+D nORK IS BEING DONE TO 
DEVELOP A RED PHOSPHORUS toIX TO REPLACE HC . HOWEVER NO 
LARGE SCALE RP PREPARATION FACILITIES CURRENTLY EXIST. 

5 82 4489 
ADVANCED POLLUTION ABATEMENT TECHNOLOGY F/DARCOM FACILITIES 

MUCH WORK HAS BEEN DONE Iti THE PROPELLANTS AND EXPLOSIVES 
PLANTS TO MEET THE POLLUTiON ABATEMENT STANDARBS. HOWEVER, 
ALL OF THE GOALS HAVE NOT YET BEEN MET. 

5 82 4503 
NEW PROCESS FOR SAWS TftACtR AMMUNITION 

THERE IS NO U.S. CAPABlLllY FOR MANUFACTURING THE PROPOSED 
NATO 5.56MM TRACER BULLET IN THE QUANTITIES REQUIRED FOR 
THE SAW SYSTEM. 

5 82 4506 
5.5feMM CARTRIDGE LINKING SYSTEM 

THERE ARE CURRENTLY NO LINKING MACHINES AVAILABLE FOR 
LINKING PRODUCTION QUANTITIES CF 5.56MM AMMUNITION. THE 
MANUAL AND SEMIHANUAL METHODS AVAILABLE ARE SLOW AND 
COSTLY. 

5 82 4508 
PROCESS IMPROVEMENT OF PRtSSABLE RDX COMPOSITIONS 

HSAAP IS HINDERED WITH PROCESS BOTTLENECKS IN MANUFACTURING 
A COMPS. PROCESSING USES JOB SHOP TECHNIQUES AND IS LABOR 
INTENSIVE. OVERALL PRODUCIIDN FACILITIES ARE SEVERELY 
CONSTRAINED AND OPERATE UNDER SAFETY WAIVERS DUE TO 
DUTDITEO TECHNOLOGY USED. 
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PROJECTS ADDfcD IN iST HALF, 
(tONTlNuED) 

CYti2 

82 ^511 
DISPOSAL OF FINAL SLUDGE FROM ACID   RECOVERY OPERATIONS 

RECOVERY OF SODIUM NITRATt AFTER HMX/RDX PROD AT HSAAP IS 
CCSTLV AND CAUSES POLLUTIBN. SODIUM NITRATE RESULTS BECAUSE 
SODIUM HYDROXIDE IS USED ^N THE ACID PLANT TO NEUTRALIZE 
RESIDUAL NITRIC ACID AND tXPLOSlVES IN THE SPENT ACID. 

82 45^9 
MANUFACTURE OF PRECISION AONES FOR HEAT PROJECTILES 

THE HEAT PROJECTILE LINER MUST BE HELD TO .003' IN ANY 
TRANSVERSE PLANE AND WlTHiN .006' ALONG ITS LENGTH. THE 
TOLERANCES ARE AT THE EXTfeEME LIMIT OF ACCURACY. THE XM815 
LINER REQUIRES PRECISION AN ORDER OF MAGNITUDE GREATER 
(.0005'). 

82 ^534 
XM855 BULLET CONVERSION Of SCAMP EQUIPMENT 

AN AMERICANIZED VERSION 0* BELGIUM SS-109 kilLL BE USED IN 
THE SAW SYSTEM. THIS EFFORT IS DIRECTED TOWARD DEVELOPMENT 
OF CONVENTIONAL PROCESSES TO MASS PRODUCE SAWS AMMUNITION 
ON SCAMP EQUIPMEN1. 

5 82 4548 
PYRO SAFETY ENHANCEMENT 

PYROTECHNIC MIXING REQUIRES INCREASED PERSONNEL SAFETY 
FEATURES. 

5 82 4551 
MfG PROCESS PARAMETER FOR XM855/856 AMMO 

THE ARMY IS DEVELOPING A CRODUCTION BASE FOR THE NATO 
5.56MM AMMUNITION. HOWEVER, THERE IS NO PROCESS UNDER WHICH 
U.S. PRODUCED ROUNDS CAN &E   PROVEN OUT FOR ACCEPTABILITY OF 
PERFORMANCE OR THE SUITABilLITY OF THE MANUFACTURING TOOLING 
AND PROCESSES. * 

5 82 4553 
PROCESS PARAMETERS FOR CDJLD DRAWING ALLOY STEELS 

THE USE OF MORE HIGHLY ALkOYED STEELS TO MEET PROPERTY 
REQUIREMENTS MAY NEGATE USE OF COLD DRAW PROCESS, WITH 
RESULTANT COST INCREASES. 
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PROJECTS ADDtD IN 1ST HALF, CY82 
(4QNTINUED) 

5 82 A557 
ARBAT; 

THE ENGINEERING PROTOTYPE ARBAT SYSTEM DOES NOT HAYE THE 
CAPABILITY TO SUPPORT THE PRODUCTION ACCEPTANCE TESTING OF 
FIELD AMMUNIT10N75 ACCURACY, RANGE AND CARGO-CARRY ROUNDS. 
THIS IS DUE TO OUT-DATED tiNSTRUMENTATlON TECHNOLOGY. 

5 82 4558 
THERMAL DEHYDRATION PRCCESS SAFETY AND OPERATIONAL REDESIGN 

THERMAL OEHYS WERE EVALUATED UNDER 2 MMT PROGRAMS, ONE FOR 
CASBL AND ONE FOR CAMBL. A THIRD THERMAL OEHY WAS 
CONSTRUCTED FOR C-L1NE, AiD DURING PROVE-OUT, AN INCIDENT 
OCCURRED. THE EXACT SOURC£ OF INITIATION WAS NOT DETERMINED 
BY INVESTIGATION BOARD. 

5 82 454.0 
MOB TAPE-STlFfENER ASSEMBLY PROCESS - M42/M^* GRENADES 

THE PURCHASED TAPE STIFFEliERS ARE RECEIVED IN BuLfc SOME ARE 
TANGLED AND ACQUIRE A -SET-. THIS INTENSIFIES THE LABOR 
REQUIRED AS THEY HAVE TO BE MANUALLY SORTED BEFORE PLACING 
ON THE GRENADE. 

5 82 45fe3 
XM803 METAL PARTS PRODUCTIVITY 

CURRENT PRODUCTION PROCESSES ARE INCAPABLE OF MEETING TIME 
CYCLES AND QUANTITIES OF B/U PROJECTILES AS PLANNED IN 
FACILITIZATIDN STUDIES. 

5 82 tt599 
ELECTRO OPTICAL INSP OF ABTY PROJ OPT CAVITY 

INSPECTION OF THE QUALITY OF THE INSIDE SURFACE OF 155 AND 
175MM PR0JECT1LESTHR0U6H THE 2? FUZE HOLE IS DIFFICULT, 
SLOh, AND NOT ALWAYS ACCURATE. 

ARRADCOM-ARRCOM (WPNS) 

6 82 77U7 
AUTOMATED PROCESS CONTROL FOR MACHINING 

MACHINING OPERATIONS ARE SELECTED, PARAMETERS ARE SET, AND 
STANDARDS ARE ESTABLISHED EMPIRICALLY WLTH LITTLE OR NO 
ENGINEERING ANALYSES, CONTROL OR FEEDBACK. 
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PRUJECTS   ADDtO   IN   1SI   HALF,   CY82 
UONTIMUEO) 

6   82   7940 
SYNERGISTIC PLATINGS WITH INFUSED LUBRICANTS 

LDN FRICTION, WEAR RESISTANT SURFACES ARE NEEDED FDR 
COMPONENTS IN SLIDING CDN1ACT. 

6 82 7966 
MANUFACTURE OF TRITIUM POWERED RADIQLUMINQUS LAMPS 

CURRENT METHODS OF CONTROLLING MOISTURE CONTENT, SEALING 
AND ALUMINIZING TRITIUM LAMPS ARE BELIEWED RESPONSIBLE FOR 
THE PRESENT LACK OF DEPEN8ABILITY. 

6 82 7985 
SMALL ARMS WEAPONS NEW PROCESS PRODUCTION TECHNOLOGY 

GUN BARREL MFG PROCEDURES REFLECT ANTIQUATED TECHNOLOGY AND 
RELY ON MASS REMOVAL OF MATERIAL BY CONVENTIONAL MACHINING 
METHODS. CURRENT EQUIP REPRESENTS 1940-50 TECHAIOLDGY. NEW 
MATERIALS COMPOUND THE PROBLEM. 

A 82 8830 
MANUFACTURING GUIDE FOR ELASTOMERIC SEALS 

CONSTANT PROBLEMS IN THE PROCUREMENT OF SATISFACTORY SEALS 
FCR WEAPONS SYSTEMS, I.E.* M140, M127, ETC.* ARE 
EXPERIENCED WITH RESULTANT SOLE SOURCE PURCHASES. 

< 82 8050 
RECYCLING SPENT GUN TUBES BY ESR MELTING 

BECAUSE OF ANTICIPATED SHtRTAGES IN THE AVAILABILITY OF 
CRITICAL ALLOYS, IT IS ADVANTAGEOUS TO UTILIZE SPENT GUN 
TUBES. 

6 82 8080 
HIGH SPEED FABRICATION OF ASPHERIC OPTICAL SURFACES 

THE BULK OF THE COST OF OPTICS FOR FIRE CONTROL SYSTEMS 
LIES IN THE FIGURING AND SOLISMING STAGE. 

6 82 8103 
HIGH VELOCITY MACHINING 

SPEED OF MACHINING CANIION TUBES IS LIMITED WITH CURRENT 
EQUIPMENT. 
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PROJECTS   ADDfcD    IN   1ST   HALF, 
UDNTIMUEO) 

CV82 

6 aa ttioe 
PRODUCT I ON/1N-PRDCESS INSPECTION OF OPTICAL BONDS 

THE BOND BETWEEN OPTICAL ELEMENTS AND THEIR STRUCTURAL 
SUPPORTS MUST BE FREE CF VOIDS, OF UNIFORM THICKNESS AND OF 
SUFFICIENT STRENGTH TO HOID FAST AND MAINTAIN ALIGNMENT 
UNDER SEVERE SHOCK. 

82 B113 
ESTABLISHMENT OF ION PLATING PROCESS FDR ARMAMENT PARTS 

DOD IS REPLACING TOXIC CAfiMIUM WHEREVER POSSIBLE. 
CURRENTLY, CADMIUM PLATING IS SPECIFIED FOR APPROXIMATELY 
3C00 ARMAMENT COMPONENTS. EQUALLY IMPORTANT IS THE 
ELIMINATION OF THE HYDROGEN EMERITTLEMENT OF STEEL CAUSED 
BY ALL ELECTROPLATING PROCESSES. 

6 82 8135 
IN-PROCESS CONTROL OF MACHINING 

DURING MFG. OF RECOIL CONTROL ORIFICES, ERRORS ARE 
INTRODUCED WHICH REQUIRE REWORK. CORRECTIVE ACTIONS INVOLVE 
COSTLY DETAILED INSPECTION AND REANALYSIS WITH COMPUTERIZED 
DESIGN PROGRAMS TO DEFINE POSSIBLE REWORK ALTERNATIVES. 

82 8165 
STANDARDS FUR DIAMOND TURNED OPTICAL PARTS 

EXISTING SURFACE FINISH STANDARDS AND TESTING EuUIPMENT AND 
TECHNIQUES DO NOT COVER ThE RANGE OF DIAMOND TURNED OPTICAL 
SURFACE^ FDR A PRODUCTION ENVIRONMENT (1/2 TO 1 MICROINCH). 

t>   82 6231 
IMPROVED CASTING TECHNOLOGY 

EXCESSIVE METAL MUST BE MELTED IN CASTING OPERATIONS. THE 
YIELD RATIO OF SOME CASTS IS TOO LOn AND THE GATES AND 
RIStRS TOO DIFFICULT TO CUT OFF. MATERIAL PROPERTIES OFTEN 
VARY WITH CASTING PROCEDURES. 

82 3238 
BORING BREELh RING LUGS 

PRESENT METHODS OF PRODUCING THE VARIOUS hOLES ON BREECH 
RINGS ARE TREPANNING, TINIST DRILLING, GUN DRILLING, AND 
FINISH cDRING. PRODUCTION OF THESE nDLES IS A .TIME 
CONSUMING AND COSTLY DPERATiDN. 

38 



PRUJECT5 *ODtD IN ISi HALF, CY82 
(tONTINUED) 

6   82 82A1 
COMPUTEK UIAGNDTSTICS *   CLNTRUL FOR BORE GUIDANCE 

THE BDRc GUIDANCE SYSTEM tDNSlSTS CF MANY INTERDEPENDENT 
ELEMENTS MAKING IT DIFFICULT AND TIME CONSUMING TO DIAGNOSE 
PROBLEMS. ALSO, TUBES WITH LARGE WALL VARIATIONS GREATLY 
INCREASE THE DIFFICULTY IN MAINTAINING CONTROL. 

82 82*2 
DUAL PRESS STRAIGHTENING GUN TUBES 

ABOUT 20 PCT OF GUN TUBE fORG4NGS REQuIRE STRAIGHTENING AT 
TEMPERATURES ABOVE 60U 0E6 F BECAUSE THE CRITERIA FDR 
•COLD' STRAIGHTENING ARE RELATIVELY TIGHT. SINGLE LOADING 
INDUCES STRESSES THAT CREATE MACHINING PROBLEMS. 

82 82^3 
COMPUTER CONTROL FDR ELtCTRCDEPUSITiON SYSTEMS 

CHROMIUM PLATING OF CA.NNDft BARRELS IS A COMPLICATED, 
MULTI-STAGE PROCESS WHICH IS MANUALLY CONTROLLED. MANUAL 
MANIPULATION OF VALVE STRESS, SwITCriES, ETC., IS SLOW, 
SOMETIMES HAZARDOUS, AND CAN RESULTiN DEGRADED DEPOSIT 
QUALITY DUE TO HUMAN ERROR. 

6 82 8244 
OPTIMIZE THE HEAT TREATMEUT OF ROTARY FORGE TUBES 

ROTARY FORGED TUBES ARE CURRENTLY HEAT TREATED BASED ON 
HISTORICAL DATA. IF THE INITIAL CYCLE DOES NOT RESULT IN 
ADEUUATE PROPERTIES ADDITIONAL CYCLES ARE PERFORMED UNTIL 
ACCEPTABLE PROPERTIES ARE ATTAINED. 

6 82 8245 
APPLICATION OF EROSION RESISTANT LC CHROMIUM PLATE 

HIGH CONCENTRATION CHROMIUM COATING IS CURRENTLY USED TO 
RESIST EROSION IN GuN BORES. INHERENT PROPERTIES MAKE THE 
COATING SUSCEPTABLE TO SHEARING Ai\D FLAKING. 

82 8246 
GAS CHECK SEAT FINISHING 

MACHINING OF GAS CHECK SE*TS IS A PRECISION PROCESS 
INVULWING GRINDING AND LAPPING OF A CRITICAL AREA OF THE 
CANNON hHICH RESULTS IN 3C TO 50 PERCENT REWORK TO PASS 
CONTACT GAGE REQUIREMENTS. 
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PROJECTS ADDCD IN 1ST nALF, CY82 
(LONTINuEO) 

82 8248 
APPLICATION OF HIGH-RATE 4UTT1NG TOOLS 

APPLICATION OF NEW HIGH-RATE CUTTING TOOLS LAG DUE TO LACK 
OF TESTING, ANALYSES AND iNGINEERED APLICATIONS". 
MANUFACTURERS PROVIDE INSUFFICIENT DATA FOR EFFICIENT 
APPLICATIONS OF CERAMICS, OXIDES, NITRIDES, BORIDES, AND 
DIAMONDS. 

82 8251 
IMPROVED MELTING PRACTICES 

THERE IS A HIGH REJECTION RATE FOR CASTING POURED AT RIA 
BECAUSE MODERN TECHNIQUES ARE NOT USED TO MEASURE AND 
CONTROL PROCESS PARAMETERS AND POROSITY. 

82 8252 
INDUCTION HEATING OF A WAttYlNG DIAMETER PREFORM 

TO FORGE A PREFORM REQUIRES HEATING IN THE INDUCTION 
SYSTEM. THE PRESENT SYS H^S A LINES WHICH OSCILLATE THE 
PREFORM THRU THE INDUCTION COIL CONTROLLED BY A NONVARYING 
POWER SUPPLY WHICH PRECLUOES PRECISE HEATING OF A VARYING 
DIAMETER PREFORM. i 

82 8253 
MACHINE TOOL DYNAMIC MEASUREMENTS AND DIAGNOSTICS 

VIBRATIONS IN MACHINE T004S CAN CAUSE POOR MACHINING 
OPERATIONS AND BREAKDOWNS* IT IS ESSENTIAL TO RAPIDLY 
DETERMINE BOTH THE CAUSE EF THE CHATTER AND MACHINE TOOL 
PROBLEMS BEFORE THEY CAUSt A FAILURE. 

82 8259 
LMP MFG PROCESS FOR FIRE CONTROL REGISTERS 

DIFFICULTY IN MEASURING AfcD CORRECTLY MARKING THE FIRE 
CONTROL REGISTER, ON VARIfcUS MID CALIBER WEAPON SYSTEMS, 
INDICATING COMPENSATION FCR MANUFACTURING VARIANCE DUE TO 
TOLERANCE ALLOWANCES. 

82 8262 
PRODUCTION METHODS FOR QP.TICAL WAVEGUIDES 

MANUFACTURE OF INTEGRATED WAVEGUIDES IS COMPLICATED AND 
TIME CONSUMING INVOLVING UROCESSES RELATED TO METHODS USED 
TO MAKE SEM1CDNDUCTDR INTEGRATED CIRCUITS. 
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PRDJECTS AUD€D IN iST HALF, CV82 
(tQNTlNUED) 

i   82 8263 
PR0DUCTlDN/iN-PR0CE5S INSPECTiDN OF LRF 

CURRENT PRDuUCTiDN/lN-PRDAEiS iNSP. TECHNIQUES ARE 
REJECTING GOOD LASER RANGt FINDERS. THE REJECTIUN OF GOOD 
LRF IS ATTRIBUTED TD INACCURACIES OF RAUIGMETERS AND 
INCANDESCENT LIGHT SOURCES USED TU MEASURE THE LASER POKER 
OUTPUT AND SENSITIVITY. 

6 82 8267 

STRESS PEENING OF HELICAL COMPRESSION SPRINGS 

THE FATIGUE LIFE AND RELIABILITY OF CRITICAL SPRINGS IN 
SOME MEAPDN SYSTEMS IS LESS THAN DESIRABLE. 

6 82 8370 

AUTOMATIC INSP AND PROC CONTROL OF WPNS PARTS MFG 

FOR BARREL MRG, CURRENT H^ND GAGED INSPECTION IS A MAJOR 
TIME FACTOR. BARREL STRAIfcHTEN ING IS ALSO DONE MANUALLY AS 
MANY AS 13 TIMES DURING TttE MFC CYCLE. NEK DNC EQUIP BEING 
PROCURED VIA PIF 68X7986 REQUIRES CENTRAL CONTROL. 

TOTAL PROJECTS ADDED IN 1ST HALF, CY82   127 
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m PROGRAM 

FINAL STATUS REPORTS RECEIVED DURING 1ST HALF, CY82 
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FINAL STATUS REPORTS RECEIVED DURING 15T HALF, CY82 

DARXOM 

4 .77 5052 

ARMY ENGINEERING DESIGN HANDBOOK FDR PRODUCTION SUPPORT 

SEVERAL BOOKS HAVE BEEN CtiHPLETED IN THE 706 SERIES WITH 
FINAL IMPLEMENTATION TO BE PUBLLSMED AS DARCOM PAMPHLETS. 

ER«DCOM 

H 76 3511 

FAB OF SU6MICR0N PHOTOMASKS FOR INTEGRATED CIRCUIT DEVICES 

OPTIMETRICS BUILT A D1REC1-5TEP-ON-*AFER EXPOSURE MACHINE 
THAT PROVIDES 1.25 MICROMETER FEATURE SIZES OVER A 1 CM 
AREA. STEPPER IS 10X FASTER THAN ELECTRON BEAM WRITER. TWO 
VHSIC FIRMS MAY USE IT TO EXPOSE CHIPS FOR HDL. THE 
EQUIPMENT WAS PUBLICIZED. 

H 79 97d3 

PRODUCTION OF HIGH RESISTIVITY SILICON MATERIAL 

HUGHES COMPLETED INSTALLATION AND CHECKOUT OF A 1 INCH ZONE 
REFINER BUILT BY WESTECH INDUSTRIES.'FOLLDW-DN WORK LED TO 
2 INCH CAPABILITY. PROJECT H825183 IS FOR 3 INCH 
CAPABILITY. 1 INCH SIL1C0H *AS TESTED BY MARTIN FOR USE ON 
COPPERHEAD DETECTORS. 

2 77 9845 

NUMERICALLY CONTROLLED OPTICAL FABRICATION 

AGREED UPON HARDWARE HAS UEEN RECD. FINAL RPT. HAS BEEN 
RECD. THE DD 250 AND IWVEhTION FORMS HAVE BEEN SIGNED. 

A^RADCOM 

1 81 7113 

COMPOSITE REAR FUSELAGE MANUFACTURING TECHNOLOGY 
;. 
PROJECT WORK, PHASE III, *AS COMPLETED. PROJECTED BENIFiTS 
ARE 35 PERCENT LOST SAVINGS AND 13 PERCENT HEIGHT SAVINGS. 
BLACK HAWK PM WAS BRIEFED ON IMPLEMENTATION NECESSITIES. 
EFFORT IS CONTINUING *1TH PROJECT 1 82 7113. 
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FINAL STATUS REPORTS RCCEIWED DURING 1ST HALF, CY82 
(CONTINUED) 

1 80 7119 
NON-DESTRUCTIVE EVAL TECHUIUUES FDR COMPOSITE STRUCTURES 

PROJECT WORlk HAS CDMPLETEB. THE EFFORT IS BEING CONTINUED 
UNDER MMT PROJECT 1 82 7119. AH ANNOTATED BIBLIOGRAPHY ON 
NDE TECHNIQUES IS BEING PREPARED AS WELL AS A TECHNICAL 
REPORT AND A STATE-OF-THE-ART REVIEW. TRANSDUCERS ARE BEING 
FABRICATED. 

1 78 7155 
MFG METHODS FOR IMPROVED HIGH PERFORMANCE HELICOPTER GEARS 

A FIXTURE FOR POSITIONING AND ASSEMBLY OF THE PRE-RDLLED 
GEAR TO A BEARING SHAFT UNDER HOT OIL HAS BEEN BUILT. 
FUNDING FOR THIS FY IS EXPENDED. EFFORT MILL CONTINUE UNDER 
FY80 PROJECT. 

1 80 7202 
APPLICATION OF THERMOPLASTICS TO HELICOPTER SECONDARY STRUCS 

PROJECT WORK HAS COMPLETED. ATTEMPT TO ELIMINATE WRINKLING 
IN bOTH THE INNER AND OUTER SKINS WERE NOT TOTALLY 
SUCCESSFUL. THE EFFORT IS BEING CONTINUED WITH PROJECT 1 81 
7202.. 

1 .79 72^1 
HOT ISOSTATIC PRESSING OF TITANIUM CASTINGS 

PHASE 2 IS COMPLETE. CHANGES IN HIP AND HEAT TREAT 
tARlABLES WERE MADE TO OPTIMIZE PROPERTIES OF CAST HUBS. 
HDE SPECS TIGHTENED TO INSURE FULL EXAMINATION OF HUB. A 
HUBS ARE BEING SOPPLIED TC REVISED REQUIREMENTS. 

1 80 72^1 
HOT ISDSTATIC PRESSED TITftNiUM 

EXTENSIVE TENSILE AND FATJGUE TESTING IS IN PROGRESS ON 
SMALL TEST SPECIMENS PREPARED FROM PREMIUM CAST HUBS. 

1 80 72A3 
MACHINING OPERATIONS ON KEVLAR LAMINATED CONSTRUCTIONS 

ALL PROJECT WORK HAS BEEN COMPLETED WITH THE ISSUANCE OF 
THE FINAL TECHNICAL REPORT IN JANUARY 1982. THE EFFORT IS 
CONTINUING WITH PROJECT 1 81 7243. 
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FsINAL STATUS REPORTS RfcCEIWEU DURING 1ST HALF, CY82 
UDNTiNUEO) 

1 81 72^3 
MACHINING OPERATIONS ON KtVLAR LAMINATED CONSTRUCTIONS 

ALL PROJECT WORK WAS COMPLETED. BENEFITS OF THE PROGRAM ARE 
IDENTIFIED IMPROVED MACrilliING AND CUTTING TECHNIQUES FOR 
KEVLAR LAMINATES. IMPLEMENTING ACTIONS ARE THE DISTRIBUTION 
OF THE FINAL REPORT AND DESIGN GUIDE HANDBOOK. 

1 -79 7298 
HIGH TEMPERATURE VACUUM C^RBURIZING 

PREPARATION AND REVlEki OF SCOPE OF «ORK teAS COMPLETED. 
REVIEM OF BIDS FOR CDNTRAtTUAL EFFORT HAS BEEN COMPLETED. 

1 79 7315 
LOW COST MANUFACTURE OF POISE GIMBAL 

PROJECT WORK iAS SUCCESSFULLY COMPLETED. THE PROJECT 
DEMONSTRATED A MANUFACTURING TECHNIQUE FOR COMPOSITE 
GIMBLES. TEST5 DEMONSTRATED A AO PCT WEIGHT SAVINGS + 
IMPROVED DAMPING. TECHNICAL REPORT WAS PUBLISHED. WORK WILL 
CONTINUE UNDER 1 dO 7315. 

1 80 7339 
FILAMENT WOUND COMPOSITE FLEXBEAM TAIL ROTOR 

PROJECT WORK WAS COMPLETED. THE EFFORT IS BEING CONTINUED 
WITH PROJECT 1 61 7339. 

MiCUM 

R 80 1026 
LOW COST MANUF TECH F^THE HIGH PROD OF MISSILE VANES 

THIS PROJECT IS COMPLETE. COMPOSITE AiR VlANES WERE 
DEMONSTRATED TO BE ADEQUATE. LABOR AND MATERIALS SAVINGS 
CAN BE SUBSTANTIAL BY USIfaG COMPOSITE AIR VANES. WORK IS 
CONTINUING UNDER 3 til lQ2t. 

3 81 1073 
REAL TIME ULTRASONIC IMAGING 

THE REAL TIME ULTRASONIC IMAGING SYSTEM BREADBOARD 
DEMONSTRATION WAS CONDUCTED 3 MAY 1982 BY BATTELLE-PNL. 
SEVEN DIFFERENT TEST SPECIMENS WERE USED DURING THE DEMO 
APPROX. TEN MINUTES SET-UF TIME WAS REQUIRED FOR EACH 
SPECIMEN. 
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FINAL   STATUS   REPORTS   RECEIVED   DURING   1ST   HALF,   CY8<i 
(CONTINUED) 

80 1075 
ELECTRONICS COMPUTER AIDED MANUFACTURING (ECAM) 

BATTELLE COMPLETED TASK 1 WHICH INCLUDES A DETAILED PLAN 
FDR THE FULL EFFORT, TRAIKING DF PARTICIPANTS IN IDEF 
METHODS, DESCRIPTION OF DLS1GN, BUILD AND TEST DF 7 
COMMODITIES, AND WRITING OF TASK 1 REPORT. COPIES OF THE 
REPORT WERE SENT TO 60 FIRMS. 

81 1108 
RF AND LASER HARDENING OF MISSILE DOMES 

BATTELLE NORTHWEST COMPLETED toORK ON MAGNETRON-SPUTTERING 
INDIUM TIN OXIDE ONTO InE INNER SURFACE OF POLYCARBONATE 
AND POLYSU LFDNE N05ECDNES. ZINC OR NICKEL WAS PLASMA 
SPRAYED ONTO THE RIM FDR tONDUCTIVITY. PROCESSES MUST BE 
CONTROLLED ACCURATEL 

81 1109 
RQBUT1ZED WIRE HARNESS ASSEMBLY SYSTEM 

THE FEASIBILITY STUDY IS COMPLETED. THE STUDIES + TESTS 
PERFORMED UNDER THIS SCUPt OF WORK PROVIDE FIRM SUPPORT FOR 
A CUNTINUAT10N UF THE PROJECT TU COMPLETION + DEMONSTRATION 
OF A PROTOTYPE MACHINE + tCNTRBL SYSTEM. 

•79 3160 
CLEANLINESS + PROCESS CRITERIA FOR CIRCUIT BOkROS 

MARTIN MARIETTA BUILT A PROFILE SYSTEM TO IDENTIFY, 
QUANTIFY ♦ REMOVE CONTAMIKANTS UN PwBS AFTER NORMAL 
CLEANING. IONIC + NUN-IONIC SPECIES CONCENTRATION IS 
MEASURED IN PARTS PER EiLtlON. ALL WORK IS COMPLETED. 
SAVINGS IS ESTIMATED AT $965K PER YR . 

79 3217 
AUTOMATED PRODUCTION METHLDS FOR TRAVELING WAVE TUBES 

LITTON HAS SUCCESSFULLY DiVtLDPED PROCESSES TD PRODUCE TWTS 
WHICH MEET THE REUU1REMENTS DF MIS-28636. THE FINAL 
CONFIGURATION DF THE HEATER ASSEMBLY WAS A PURE ALUMINA 
COATING AND A MOLYBDENUM-RUTHENIUM POTTING. COST PROJECTED 
TO BE $6K-$7R PER TwT. 

80 3217 
AUTOMATED PRODUCTION METHODS FOR TRAVELING WAVE TUBES 

TECH TRAN DEVELUPED A TOP-DOWN METHODOLOGY TO QUANTIFY AND 
TRANSFER MANUFACTURING TELHNDLOGY IN THE MOST APPROPRIATE k 
FORMAT. THIS INSURES THAT EFFICIENT DATA FOR IMPLEMENTATION      f 
DF TWT TECHNOLOGY REACHES DECISION-MAKING PERSONNEL. 
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FINAL STATUS REPORTS RECEIVED DURING 1ST HALF, CY82 
(CONTINUED) 

R 80 3219 
AUTOMATIC POLYMER ATTACrtMtNT PRODUCTION METHODS 

HOGhES CONCEPTUALIZATION OF AN AUTOMATIC POLYMER ATTACHMENT 
SYSTEM BY KULICKE AND SOFFA ADDRESSED TECHNIQUES OF 
SUBSTRATE, POLYMER AND CHIP HANDLING. PHASE III WILL BUILD 
A PROTOTYPE SYSTEM 

R -79 3268 
AUTOMATIC CONTROL OF PLATING ICAM) 

AN AUTOMATIC MONITORING + CONTROL SYS WAS COMPLETED AND IS 
TO BE IMPLEMENTED AT GENERAL DYNMAICS + HUGHES AIRCRAFT 
COMPANY PRODUCTION FACILITIES. 

R 79 33dl 
LOW COST, IMPROVED 2-D HEAT SHIELDS 

HEATSHIELD MATERIALS WERE MADE FROM RMSP AND GLASS 
REINFORCED PHENOLIC RESINu BRAIDING OF TAPES OFFER 
ADVANTAGES OVER COMMERClAk BIAS-CUT MATERIALS. TECHNOLOGY 
OF FABRICATING HEATSHIELD MATERIALS USING BRAIDS 
DEMONSTRATED. NARROW TAPE WIDTHS POSSIBLE 

R- 80 3436 
CERAMIC CIRCUIT BOARDS ♦ s^ARGE AREA HYBRIDS 

THE RESULTS OF THIS PRCJELT RELATE TO THE MANUFACTURE OF 
HYBRIDS GREATER THAN 3 1/2 IN SQUARE. THE MAJOR ADVANCES 
WERE IN CHIP ATTACHMENT TC INCREASE RELIABILITY. CHIP 
TESTING PRIOR TO MOUNTING AND REWORK METHODS WERE DEVELOPED 
TO INCREASE YIELDS. 

R 79 3A38 
DELIDOING, PARALLEL SEAM SEALED HYBRID MLCROELECT PACKAGES 

WESTINGHOUSE COMPLETED THIS PROJECT WHICH DEMONSTRATED 
DELADDING AND RESEALIN6 OF HYBRID PACKAGES WITHOUT 
CONTAMINATING THE INSIDE OF THE PACKAGE, WITHOUT INHIBITING 
THE RESEALING WITH A NEW LID, AND WITH SAFETY AND ECONOMY 
IN PRODUCTION ASSURED. 

R 78 3454 
LO COST - Hi VOLUME RAD10GRAPH1C INSPECTION 

THIS EFFORT HAS BEEN COMPLETED. THE FINAL REPORT HAS BEEN 
RECEIVED ALONG WITH 2 SETS OF SLIDES, VIDEO TAPE (ISMINI. 
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FINAL STATUS RtPORTS RtCEIVED DURING 1ST HALF, CY82 
(tDNTiWUED) 

TACOM 

T -79 5090 
IMPROVED AND COST EFFECTLVE MACHINING TECHNOLOGY 

ALL MACHINING TESTS FOR P«ASE 1 COMPLETED. DATA HAS BEEN 
COMPUTERIZED AND KILL BE PRODUCED IN THE FORM BF A 
MACHINABILITY HANDBOOK AT THE CONCLUSION OF PHASE III. AN 
INTERIM REPORT 5UMMAR12iN6 PHASE I HAS BEEN ISSUED. 

T 79 5094 
ARMOR STEEL TREATED WITH HARE EARTH ADDITIONS 

CONTRACT COMPLETED bY BATTELLE AND TECHNICAL REPORT 
WRITTEN. BATTELLE RECUMMEUDS CONTINUING INTO PHASE 2 USING 
CALCIUM-SILICON TREATMENT RATHER THAN RARE EARTH TO IMPROVE 
DUCOL1TY. TJDUGhNtSS AND HARDNESS- 

T 8.1 6053 
WELDING SYSTEMS INTEGRATION 

PROCUREMENT REQUEST PREPARED. CONTRACT TO BE LET 4QFY82. 

ARRADCOM-ARRCQM (AMMOJ 

5 .77 1295 
MODERNIZATION OF CHARCOAL FILTER TEST EUUIPMENT 

THE FINAL DESIGN CONCEPT k.ERE APPROVED AND FINALIZED. ALSO, 
THE ENGINEERING DRAWINGS tERE REVIEWED AND APPROVED. A 
FINAL REPORT WAS SUbMlTTEL BY THE CONTRACTOR DETAILING THE 
EFFORT wXPENOED UNDER THE SCOPE OF THE CONTRACT. 

8 .78 1296 
MT FDR CB FILTERS 

PROJECT COMPLETED. 

8 .78 13^5 
BIOLOGICAL EARNING SYSTEM 

PROJECT COMPLETED. 

5 >78 3907 
MNOS COUNTER-MEMORY CIRCUIT FOR FUZES 

NITRON BUILT SILICON METAL NITRIDE OXIDE SEMICQNBUCTOR 

(MNDS1 MEMORY ICS IN DUAL-IN-LINE PLASTIC PACKAGES. USEAGE 

15 M724 FUZE. GOLD WIRE BTNDINT ♦ MOLDING WERE 
SUBCONTRACTED TO NDRSK ENCINEERING. WORK COMPLETE© BWT A 

FINAL REPORT IS NOT PEXPECTED. 
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FINAL iTATUS REPORTS RtCEI»£D DURING 1ST HALF, CY82 
(CONTINUED) 

5 81 ^027 
CQMB1NEU SOLVENT RECOWERY/DRYING OF S-B PROPELLANT 

ENGiNEERING ANALYSIS HAS PERFORMED IN SUPPORT OF THE DESIGN 
OF THE CONTINUOUS AUTOHATtD SINGLE-BASE LINE. PROJECT ■ 
PLANNING WAS COORDINATED MlTH RADFORD AAP. EFFORT WAS FNOED 
WHEN PROJECT WAS DEFERRED FOR FUTURE YEAR FUNDING. 

5 80 4033 
CAUSTIC RECOVERY FROM SODIUM NITRATE SLUDGE 

CATALYTIC HYDROGENATION OF AMMONIUM NITRATE SLUDGE FOLLOWED 
BY RESALE OF THE PURIFIED SOLUTION WAS THE MOST ECONOMICAL 
ALTERNATIVE FUR PROCESSING SLUDGES. TECHNICAL REPORTS WERE 
PREPARED. FUTURE WORK WILL CONTINUE UNDER MMT PROJECT 
5844511. 

5 80 tOfcl 
NiTROGUANIDlNE PROCESS OPTIMIZATION 

THE VARIABLES FUR OPTIMIZATION HERE DETERMINED AND THEIR 
HIGn AND LOW VALUES WERE SET. THE CORRESPONDING REQUIRED 
ANALYSES HERE DETERMINED. THE SET POINT SHEETS FOR ALL SN 
AND NQ OPTIMIZATION TESTS WERE COMPILED. 

5 .79 4062 
AUTO MFG SYSTEM FDR MORTAR INCREMENT CONTAINERS 

THE FY79 PROJECT EFFORT PROVIDE ENGINEERING + MANAGEMENT 
SUPPORT TO THE DEVELOPMENT OF PROTOTYPE MANUFACTURING ♦ 
SUBSYSTEM FOR THE 601falMM M205/204 PROPELLANT CHARGE 
INCREMENT CONTAINERS. CONTRACT AWARDS WERE ACHIEVED ♦ TECH. 
AREAS WERE ADDRESSED. 

5 80 40fc2 
AUTO MANUFACTURE SYS F/MOBTAR INCREMENT CONTAINERS 

THE FY 80 PROJECT EFFORT AOMPLETEO THE DESIGN OF THE SLURRY 
VACUUM FORMING BASED + PAPER MOLDING BASED MFG SYS + THE 
AUTOMATED ASSY SYS. FAB Of THE SLURRY VACUUM FORMING BASED 
MFG SYS WAS INITIATED WITH THE EFFORT TO BE COMPL BY 
SUBSEQUENT PROJECTS. 

5 81 4145 
CONTROL OF DRYING IN AUTOMATED SB AND BALL PRO*>ELLANTS MFG 

THIS EFFORT IS CONTINUED UNDER MMT PROJECT 5 82 4145. 
INSTRUMENTATION AND CONTROLS WERE PROCURED AND ESTABLISHED 
FOR THE SOLVENT RECOVERY, WATER DRY AND AIR DRY AREAS OF 
THE CASBL LINE. PROVE OUT WILL BE TIME PHASED WITH CASBL 
INSTALLATION. 



FilNAL STATUS REPORTS RfcCEIVEt/ DURING 1ST HALF, CY82 
(LONT1NUED) 

5 .79 421A 
POLLUTION ENGINEERING FOR 1983-b5 REQUIREMENTS 

TECHNICAL REQUIREMENTS FDR FY79 COMPLETED. REFER TO 
INDIVIDUAL TASKS FOR DETAILS. 

5 79 4214  PI 
TECHNOLOGY REQUIREMENTS 

FINAL TECHNICAL REPORTS WERE PREPARED ON THE TWO MAIN 
PHASES OF THIS PROJECT- 1J ACETONE/ETHANDL SOLVENT SYSTEM 
FOR ACCEPTABLE VAPOR LEVEkS IN THE MANUFACTURE UF S-B 
PRDPELLANTS, AND 2) REMOVAL OF NOX FUMES BY HYDROGEN 
PEROXIDE SCRUBBING. 

5 79 4214  P2 
IN-PLANT REUSE OF POLLUTItN AkiATED WATERS 

ALL TECHNICAL COMPLETED AT RAAP. RESULTS OF THE ECONOMIC 
AND ENERGY EVALUATION INDICATE THAT IT IS NOT NOW 
ECONOMICAL TO IMPLEMENT RECYCLE/REUSE MEASURES AT RAAP. 
DESIGN CRITERIA FOR FULL-SCALE FACILITY DEVELOPED. FINAL 

TECHNICAL REPORT WRITTEN. 

5 79 4214  P3 
LOW COST SYSTEM TO ABATE WITROBODY POLLUTION 

FINAL TECHNICAL REPORTS Ob ALTERNATIVE TECHNOLOGIES FOR THE 
TREATMENT OF PINK WASTEhATER HAVE BEEN COHPLETED. THESE 
INCLUDE- DUV/DZONDLYSIS, 2)WHlTE OIL SOLVENT EXTRACTION, 
3)SURFACTANT TECHNOLOGY A&D 4)R0Xf UV/OZDNOLYSIS . 

5 79 4214  P4 
NG-NITRATE ESTER REMOVAL tiY ABSORPTION/RECYCLE 

A FINAL TECHNICAL REPORT HAS BEEN PREPARED COVERING ALL 
RESULTS ON THIS PROJECT. 

5 80 4266 
MFG, IHSP AND TEST EQUIPMENT FOR MAGNETIC POWER SUPPLY 

THE CONTRACT WAS AWARDED i.4 JULY 1980. THE DETAILED DESIGN 
OF THE ASSEMBLY STATION WAS COMPLETED AND FUNCTIONAL LAYOUT 
OF THE LINE ESTABLISHED. fABRICATIDN AND PROCUREMENT OF THE 
HARDWARE NECESSARY TO SET-UP THE CRITICAL ASSEMBLY STATION 
HAS STARTED. 
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FINAL STATUS REPORTS RECEIVED DURING 1ST HALF, CY82 
(CONTINUED) 

5 80 ^285 
TNT EQUIVALENCY TESTING FtiR SAFETY ENGINEERING 

FINAL REPORTS PUBLISHED Oftl HMX, RDX, A-3, BALL POWDER, 
PBXC-203, JA-2, 01GL-AP, AND CYCLOTDL 70/30. INITIATED 
PREPARATION OF PRELIMINARY TNT EQUIVALENCY COMPILATION 
REPORT. THIS EFFORT COMPLETED. 

5 80 ^288 
EXPLOSIVE SAFE SEPARATION AND SENSITIWITY CRtlTERIA 

TESTING HAS BEEN COHPLETEfl ON THE M509 PROJECTILE 
ESTABLISHING A SAFE SEPARATION DISTANCE OF 5 FEET. 
SECONDARY FRAGMENT IMPACT STUDIES K£RE COMPLETED. TESTING 
OF M74AP AND M75AT/AV MINES MAS DEFERRED TO THE FY81 
PROJECT. 

5 80 4291 
BLAST EFFECT IN THE MUNlTiDN PLANT ENVIRONMENT 

A FINAL REPORT WAS PUBLISHED ON STEEL STRUCTURES SUBJECT TO 
BLAST!. TEST PLAN DEVELCPEB FOR EVALUATING ALTERNATE 
CONSTRUCTION MATERIALS IN FY83. TESTING WAS COMPLETED ON 
ONE FOURTH SCALE REINFORCED CONCRETE CYLINDER FDR EXPLOSION 
CONTAINMENT. 

5 79 4310 
DMSD RECRYSTALLIZAT10N OF HMX/RDX 

OPERATION AND EVALUATION CF DMSO PILOT HAS BEEN COMPLETED. 
INTERIM QUALIFICATION TESTS OF RECRYSTALL1ZED EXPLOSIVES 
WERE SUCCESSFULLY COMPLETED. RESULTS SHOW NO ADVERSE 
AFFECTS DUE TO DMSO RECRY5TALLIZATION. 

5 80 4312 
INJECTION MOLDING FOR PROBUCTION EXPLOSIVE LOADING 

A TECHNICAL REPORT HAS BEEN PREPARED SUMMARIZING THE WORK 
ACCOMPLISHED. 

5 80 4322 
CHARACTERIZE DORMANCY EFFECT ON ELECTRONIC EQUIPMENT 

THIS MMT EFFORT HAS DEVELOPED ThE ONLY KNOWN LAYAWAY 
METHODOLOGY FOR COMPLEX ELECTRCNIC PROCESS CONTROL SYSTEMS. 
THE METHODS MINIMIZE MOBILIZATION TIMES BY APPLICATION OF 
USER ADAPTED PROCEDURES AND STRUCTURED DOCUMENTATION LENDNG 
TO CYCLE PLANTS. 
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FiINAL STATUS REPORTS RfcCEI^ED DURING 1ST HALF, CY82 
(CONTINUED) 

5 79 4335 

ALTERNATIVE PRDC F/TITANIUM GYROSCOPE COMPONENTS-COPPERHEAD 

THE PROJECT WAS SUCCESSFULLY COMPLETED. ALL SELECTED PM 
PROCESSES KERE PROVEN TO PRODUCE STRUCTURALLY SOUND 
HARDWARE. 

5 78 43*»1 
IMPROVED NITROCELLULOSE PURIFICATION PROCESS 

A CON1CELL PURIFICATION SYSTEM WAS PURCHASED FROM MOSER 
PROCESSING, SWITZERLAND. EQUIPMENT DESIGN WAS BASED UPON A 
SteISS UNIT CONSISTING OF 5 LOOPS AND AN APPROXIMATE 
RESIDENCE TIME OF 4b MIN. THE SYSTEM WAS MODIFIED TO ALLOW 
SODA ASH SDLN INJECTION. 

5 79 4341 
IMPROVED NITROCELLULOSE PURIFICATION PROCESS 

INSTALLATION OF THE CONICtLL SYSTEM WAS COMPLETED. THIS 
INCLUDED INSULATION, TANK^, PUMPS, AND ALL OThER MAuOR 
EQUIPMENT ITEMS. ALSO COMPLETED WAS INSTALLATION OF ALL 
NECESSARY ELECTRICAL AND JNSTRUMENTATION SYSTEMS, AND 
UTILITY SUPPLY PIPING. 

5 79 4508 
PROCESS IMPROVEMENT OF PRESSABLE RDX COMPOSITIONS 

DELAYS IN RESOLVING A REQUEST FOR INDEMNIFICATION FOR 
WYSSMCNT COMPANY NECESSITATED RESTRUCTURING THIS PROJECT. 
INSTALLATION AND EVALUATION OF DRYER ARE RESCHEDULED FOR 
FY82 PROJECT. A TECHNICAL REPORT HAS BEEN PREPARED. 

5 77 6200 
SMALL CALIBER AMMO PROCESS IMPROVEMENT PROGRAM 

THIS FY OF THE EFFORT DEVELOPED THE TOOLING FOR PRODOCING 
5.56MM CUPS WITH REDUCED 4ALL AND BASE THiCKNESS 
VARIATIONS. THREE NEW CUPPING SYSTEMS ARE BEING FABRICATED 
UNDER FACILITIES PROJECT i> 79 3002. THIS PROJECT IS NOW 
COMPLETE. 

5 78 6596 
BALL PROPELLANT PILOT PLAJIT STUDIES 

THE FINAL TECHNICAL REPORT hAS COMPLETED AND SUBMITTED TO 
ARRADCDM FOR APPROVAL AND SUBSEQUENTLY APPROVED. PROJECT 
CLOSED OUT EFFECTIVE 30 SEPT 1981. FINAL 301 REPORT 
SUBMITTED 15 JUN 1982. 
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FINAL STATUS REPORTS RtCEl¥itD DURING 1ST HALF, CY82 
(CONTINUED) 

5 76 6599 
2ND GENER ELEOOPTC PRDuO CAVITY INS EQ FOR 155-175MM PROJDS 

THE INSPECTiDN SYSTEM MAS ACCEPTED WITH MINlMaM PROVE-OUT 
AS THE LDNTRACTUR HAD EXPENDED ALL THE FUNDS. FY 82 MMT 
FUNDS HAVE BEEN APPROVED FOR ADDITIONAL PROWE-OUT 
ACTIVITIES. A SUITABLE SUE FDR THIS MORK HAS NOT BEEN 
ESTABLISHED. 

5 79 6736 
TECH READINESS ACCEL THRU COMPUTER INTEGRATED MFG (CAD) 

SEE THE WORK ACCOMPLISHED UNDER SuBTASKS 01 AND 02. 

5 79 6736  01 
TECH READINESS ACCEL THRU COMPUTER INTEGRATED MFG (TRACIM1 

AN ARCHITECTURE OF MANUFACTURING FOR AMMUNITION PROJECTILE 
METAL PARTS WAS ESTABLISHtD. ALL MANUFACTURING ACTIVITIES 
INCLUDING ASSEMBLY ARE COVERED IN THE FACTORY MODELS OF TWO 
PLANTS. A COMPOSITE MODEL WAS DEVELOPED. ALL TECH REPORTS 
HAVE SEEN DISTR 

5 79 67 36  02 
DATA ACQUISITION FEASIBILITY STUDY 

A PROTOTYPE MANUFACTURING CONTROL SYSTEM UTILIZING DATA 
ACQUISITION TECHNIQUES WAS.EVALUATED. THE PRIME CONTRACTOR 
PUBLISHED A FINAL REPORT, KHICH PROVIDED AN EVALUATION OF 
THE SYSTEM AND ESTIMATE OF IMPLEMENTATION COSTS FOR A FULL 
PRODUCTION LINE. 

5 80 6736 
TECh READINESS ACCEL THRU COMPUTER INTEGRATED MFG (CAM) 

SEE THE WORK ACCOMPLISHED UNDER SUBTASKS 01 AND 02. 

5 80 6736  01 
TECh READINESS ACCEL THRU COMPUTER INTEGRATED MFG (TRACIM) 

A PROTOTYPE MANUFACTURING COMPUTER DATA BASE SYSTEM wAS 
COMPLETED. THE OGIVE OF TLE 155MM M483 ARTILLERY PROJECTILE 
WAS USED TO DEMONSTRATE TnE INFORMATION FLOW. A FINAL 
TECHNICAL REPORT WAS MADE AVAILABLE AT AN INDUSTRY AND 
GOVERNMENT DEMO. 
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FINAL STATUS REPURTS RtCEI^ED DURING 1ST HALF, CY82 
UQNTiNULED) 

5 80 6736  03 
ARMY SUPPORT F/INIT1AL GRAPHICS EXCHANGE SPEC UGES) 

TuO YEARS OF ARMY SUPPORT FOR THE TRI-SERV1CE FUNDED 
INITIAL GRAPHICS EXCHANGE SPECIFICATION UGES) ARE 
COMPLETED. THIS PROJECT PROVIDED SEED MONEY FOR THE IGES 
EFFORT. THE IGES EFFORT H^S RESULTED IN A SPECIFICATION 
ANSI Y14.26M. 

5 80 6738 
ULTRA-HIGH SPEED METAL REMOVAL, ARTILLERY SHELL 

ALL MACHINING TESTS HAVE BEEN COMPLETED AND THE FINAL 
REPORT IS BEING PRINTED. TEST RESULTS INDICATE THAT 
SIGNIFICANT INCREASES IN METAL REMOVAL RATES CAN BE 
OBTAINED USING NEW GENERATION TOOLING 

ARRADCDM-ARRCOM UPNS) 

6 78 78 08 
LEAK DETECTION TECHNIQUES FUR SMALL SEALED FIRE CON ASSM 

SEVERAL METHODS OF LEAH TtSTING HERE- EXAMINED AND THEIR 
AREAS OF APPLICABILITY REPORTED ON. THE BEST METHOD FOR 
TESTING SEALED FIRE CONTROL ASSEMBLIES IS TO EMPLOY A 
VARIETY OF TECHNIQUES 51N£E NO SINGLE TECHNIQUE HAS FOUND 
TO BE OPTIMUM. 

6 11   7943 
ANALYSIS FOR MODERNIZATION OF INDUSTRIAL OPERATIONS 

THE PURPOSE OF THIS EFFORT hAS TO DEVELOP A MODERNIZATION 
PROGRAM CALLED REARM F/ROCK ISLAND ARSENAL. AN ECONOMIC 
ANALYSIS WAS PREPARED FOR THE REARM PROGRAM INCLUDING NEW 
CONSTRUCTION ♦ EQUIPMENT tOSTS. A MACHINE TOOL REPLACEMENT 
STUDY WAS INCLUDED. 

6 78 79A3 
ANALYSIS FOR MDDERN1ZAT10II OF INDUSTRIAL OPERATIONS 

A SYSTEMS APPROACH WAS USED BY A.T. KEARNEY TO REVIEW THE 
MANUFACTURING FACILITIES, EQUIPMENT, SERU1CES AND DEVELOP A 
PLAN FOR IMPROVEMENT FOR ROCK ISLAND ARSENAL. WORK WAS 
ACCOMPLISHED IN TWO PHASES. TECHNICAL REPORTS ON BOTH 
PHASES ARE AVAILABLE. 
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FINAL STATUS REPORTS RtCElVEO DURING 1ST HALF, CY82 
(CDNTINUEUJ 

« 78 80^8 
IMPRVD INSPECTION TECH F/INGOTS + PREFORMS F/ROTARY FORGING 

THIS PROJECT HAS BEEN COMPLETED. THE INCREASED SENSITIVITY 
OF ULTRASONICS AND THE U5£ OF FOCUSED ULTRASONIC BEAMS HAS 
RENDERED THIS APPLICATION OF NDT FROM PROTOTYPE STATUS TO 
FUNCTIONAL UNIT IN THE ROTARY FORGE PRODUCTION LINE. 

6 81 6246 
IMPROVED GAS CHECK SEAT FINISHING 

THIS FIRST YEAR OF A T«U-«EAR EFFORT HAS RESULTED IN AN 
ACCEPTABLE DESIGN FUR AN IMPROVED GAS CHECK SEAT FINISHING 
PROCESS. 

TOTAL PROJECTS COMPLETED IN 15T HALF, CY82    65 
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MMT PROGRAM 

SUMMARY PROJECT STATUS REPORT 
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MANUFACTURING METHODS AND TECHNOLOGY PROGRAM 

SUMMARY PROJECT STATUS REPORT 

The Summary Project Status Report for each major Army subcommand 

(SUBMACOM) is preceded by the tabulated SUBMACOM MMT project funding 

status.  The accuracy of funding amounts is based on the individual 

project status reports.  The status as reported here is the IBEA con- 

densation of information contained in the report or other comments as 

deemed useful.  If a status report was not provided, a pertinent com- 

ment was made so that the project would be printed. , 
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APPENDIX:  ARMY ACTION COMMAND/ACTIVITY IDENTIFICATION 

Action Command Identifier Acronym 

Materiel Development & DARCOM 
Readiness Command 

(Management Engineering Training Activity)  (AMETA) 

Mobility Equipment R&D Command MERADCOM 

Depot Systems Command DESCOM 

Electronics R&D Command ERADCOM 

Army Materials and Mechanics AMMRC 
Research Center 

Natick R&D Laboratories NLABS 

Test & Evaluation Command TECOM 

Aviation R&D Command AVRADCOM 

Communications & Electronics Command CECOM 

Missile Gonunand M1C0M 

Tank-Automotive Command TACOM 

Armament Materiel Readiness ARRCOM 
Command (Munitions) (Ammo) 

Armament R&D Command ARRADCOM 
(Munitions) (Ammo) 

Armament Materiel Readiness ARRCOM 
Command (Weapons) (Wpns) 

Armament R&D Command ARRADCOM 
(Weapons) (Wpns) 

Troop Support & Aviation TSARCQM 
Materiel Readiness Command 

Command 

E 

G 

H 

M 

Q 

0 

1 

2 

3 

4 

5 

NOTE:  Abbreviation - R&D Research and Development 
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PROJECT SLIPPAGE STUDY 

The purpose of this study is to monitor trends in the timeliness of the MMT 
Project Execution. Figure 1 is a slippage profile for each command and for 
the program as a whole. In the past, the slippage profile has tended to be 
very consistent. The "No Data" column and "0 Mo" column fluctuated depend- 
ing on the timing of the funding of the new fiscal year program. A combi- 
nation of these two figures has remained fairly consistent from period to 
period. The other five columns have also consistently remained within a +4 
percentage point range from reporting period to reporting period. However, 
this period there is an 8 point decrease in the "7-12 Month" slippage col- 
umn with most of the offsetting increase occurring in the "No Data - 0 
Month" slippage combination. This net result does reflect the best slip- 
page profile since the inclusion of this indicator. 

There are two problems that affect accurate project slippage reporting. 
One problem is delinquent status reports. If a status report is not sub- 
mitted for a project, then the slippage will be that which was calculated 
from the last status report received. During the current reporting period, 
there were 107 delinquent status reports. This delinquency results in a 
larger number of active projects because final status reports are not sub- 
mitted for those delinquent projects that have in actuality been closed 
out. A continued decrease in delinquency of project status reports will 
help improve the accuracy of the project slippage profile. 

Another problem that affects accurate project slippage reporting is the ba- 
sis on which final status rports are submitted. Some organizations await 
financial close-out before submitting final status reports. By doing this, 
several months might be added to the apparent duration of the project. The 
general policy has been that final status reports should be submitted when 
the technical work has been physically completed. If outstanding financial 
action does not hinder project implementation, then the time required for 
financial close-out is not meant to be added to an indicator which measures 
engineering achievement. Continued emphasis on using a consistent basis 
for project close-out, namely technical completion, will provide a more 
accurate accounting of the technical life of MMT projects. 
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Figure 1 - Slippage Profile 

181 



APPENDIX III:   USER'S GUIDE 

183 



;-U '.J uj uj 
Ol OJ _J h— 
LU f O. 4 
a£ a I o 
a. a: a 

a. o 

30 

3 

CO 

3 

*t ^ t- 
Z o aj ai 
-^ UJ _i t— 
O T Q. < 
-. a i: a 
ac <x. a 
a CL o 

a     -I 
uj     < 
Q a:   ■* -* 
z a a ui: o 
m aa z ai o 
a. <t < >- o 
x _i  < * 
aj     t — 

3 

00 

a; 

in 

3 
1 

OC   3 

a 
i 

a. ^H  a o 
J: O  r UJ 
< LU ^    f— ^1 
a: I   o — 
o a^ >—   < aC 
O Z 

a. ac 
-o Q 

>- 
J 3 ^) 
Q i_l 

□ 
Z < ^1 
r a) ^> ^— 
UJ >- 
>- Ji o 

o z 
z » 
< r- -• 

LO <w» '-o 
Q -• 
a OJ £ 
X CO 
t- "J 3 
LU ^1 

—1 
0 ai ^ 
Z 3 
-" a. z 
ae z 
3 < 
I- -< 
-> >- £ 
< LU 
O. =£ ~ri 

■  3 
z « - 
< ^n 
1 x -< 

3 

o O 

O 

■JT) 

3 

O UJ 3 ^1 

x X < LU t- 
1— 

J> 

r 
z 
a ^- ^: ■ ̂ : -o r h- -^ 

5: uq a H 3 QQ UJ UJ ^-1 1— 

Z) JJ a: ^: 3 r 0 -a m < 
w 

3 
Ll_ LU 

aj 

ct 0 < 3 on z 
=1 r ^) JJ t— iJ _I -j 00 LU 

JJ =JJ ^ < 3 V -H JJ E • <— ct «a 3 C£ >- LU >- JC 3 UJ ^o 
<c 3 O 0 LU »— =£. 3 £4 3 3 ■JJ 

—1 i— c^ 3 a ~-* 3 t— UJ at Q- h- 
■JJ < a. ^ u 3 3 3 J LL. CL E- 3 
aC 3 a. ^1 LU ^« 2 < <t   • ^> M Z ^ J: *: T3 3 s: LK: »— -z. Z :* 
et <r o a < <c < a: i— o 'X 5- UJ  E 
OJ, ■> ■J_ >— « t— 3 JJ 2 < X. 3 a. 3 
r JJ ^ t— • LO Z X a ctf t— i— a (-0  LU 

L— >— a a LU 3 —4 ■. - 3 »— (3 3 Z H» 
a LU on LU 3 a r t— t— z z < 3 < Z * JJ pm 3 ^ -* ■j ^1 *. u JJ  3 3 ^ z a; < 
+ a 3 h— aJ a: —. LU UJ </» H  3 <—• t— r 1- z 

^3 O H* m h- JJ r r— 1— ^M (— Z 3 ^ •s. UJ 51 3 2 a. u_ k— z < a LU Z Q 
u d- JtL a 3 UJ ^ rC < l/* • 3 2: 3 t— □ Z 

OQ   O "3 3 £ -n 3 3 ■ UJ O   «-i ae: M|   < 

O  « OJ • ^1 aC a. -H j_ u. >- 3 t— -U  H- 3 • -£ 1— 
t-   tt 3^ O O. —. E >~ LU oe o LU 3 a <I 3 

■tt 3 U ^: 3 (— fcO >- —t L— as -^    D ^ < LU s: < 
2 « O h- LU 1— 3 UJ 3 ^ CL 3 Q.   Q M| z Qi   Z 
3 aj aJ LU —. • JJ ^ > 3 3 u M* JJ  3 * UJ a a; 
O  h- O _I en ^ -J a H-l _j UJ 0 K QC   QC O 3 h- u_ O 

ae ■.^ a. D < a Li- ' y> 3 t— 3 O x x X 3 3 Z   3 
u. a a: 2: UJ ^ 3 LU 2 ^ < 3 < 1 t— « -> 
ra GL Q- .'3 ■» ^— 3 -^ O c r 3 3 t- -^ 

LU U «i ^ ^H 1— LU 0 (3 + (3 Z Z z r t— Q X 
Q-  JC J C UJ 1— -> h— < JJ J ^ NN     ij 3 3 Ul Z 3 ^ UJ JZ at -a UJ j£ h- rt. a ^ LU   LO —t uJ ^ -I   UJ 

^ o a. '■U ^i Q; a£ CL 3 LU 3 LU CQ  JJ 1— 1— n^ h" 
^ 3 10 LU or 3 UJ (/) CL >■ CL t~ CL QC -H Z z z »— X a JJ 3 Q. -r JJ -4 3 • ^ 3 0 a, »— 5 3 3  4 
i>-> <I HH ct □ -—1 o: h- 3 <C 3 (— nt z 31 ■N H^    £ 
^1  — >.o J >T ^ M £ 3 y JJ U -3 
UJ t-O JC < t— 3 ^ 3 0-) U -> u i LU LJJ   X ZL LU X <I  LU 
ai u C 0 3 —. JJ t 3 >u OJ > l~ 3 h- M c 3 H-   E 
t- f- <E *x LU rvj .t ^ a ^ LU UJ <I -J t^- LU Z f- 
^1 Z Q£ ^ u. O mm a 0 ^ a a. t— LU 

LU O CJ 3 V 2: CC t^l 0 a O •- 13  Y~ 2: LL >■ 2    U- 
-1   D -. ^ 3 < JJ 0 h- 2 Q UJ < Z ■1 u 3 OJ 3 
< O t- f— < ^: H t— >- <t UJ 2 CL   ^-. O 3 
3 2 2 '-1 2: UJ a 3 <t -i Z > —. Z z Q. Q.  Z 
O     ^H UJ UJ 3 UJ Q- t- -j •x O >—( X f—  O < £3 2:  3 
—•      -J ^ —1 t— 3 -> £ 10 < 3 ^ '.JJ 3  UJ r*: ■—. ^: ■—«  —. 

Wl   UJ Qt UJ 2 UJ 1—1 D u a. —< "3 cc <  •- 0 t— LU 1— 
UJ o 3 ■*/> UJ a: u: 3 .*; -H Wl UJ 1 a: < a (t h- £ < 
cc O or u. K CL CC h- on oc «-n 1- ^-. OL 3 <•>      • *X 3 * UJ UJ —. < LL. 3- H ^ <c afi z t- Q- —« 3 >- QC  -• 
a a >■ BP U- 1— 13 A LJ LU 0 z Q_ a CJ —1 (3 Q O  3 
H- tt 3 3 LL- 3 on UJ 1- h~ LU ^. 3 0 t— 30 a: 3 a OQ 

o « O DC •-H 3 <t < □ —1 3 UJ z LU a: 3 a h- tt  3 
< ■» UJ a. a 2: n 3 2 LU ^ 3 JD 1 t Z E a. k ^0 O. Q- 

cy no Ln O ^H 
^H m -J" u-\ un & ^ ^ ^ ^ 
tsi r\j f\J N (M 

o O O 0 O 0 O 

1 
□ 



• 4J            4J 4J 
4-1 m a o co a m 

1 1    0 a> o a) 0)   O   3 
X X  <u M   M  •!-) M   M   4J 

^        K 
cu a ed in   o td 4-1  cd 

►, c 0)          M <U           4-1 
►%ja t*.  M C  "O PU d 13 w 

C i—i rH     0) id cd 
•H 

(0     (1) cd § 
OJ     OJ    4-1 

X!   M   CO 
01    (U   4-1 
X    M    U 

-a 3   B 3 O 4J          M 4-1          0) 
0) 4J    M 4J 0)  -H 0)     't-l 
N O    O O    OJ u )-i  X 4-1 ^4   X     O 

•H • (0 IH n) XI H O w O            !-J 
i-i 4J M 4-1 < -o   >~. H TS   Ol 
O U to   0) 03 a TH   M < - iH 

JC 0! T)    CX TS    C C   3   0) a d  3 4J 
4J t~t d d in 2 •H   O   >     • •H    O    CO 
9 O 3 M 3 x: O 0^-4 z U   OJ 
03 M m   ^ j 14-1    4-1 H d       <u o o d       4-1 a o < •H H <U    CD   X   CO M oi   co   cd 
CD T3   S M •v  > w >    Cd   4-1     I H >   cd iH 

T3 cu 0) Cd 0) i-3 •H                   H w •H 
P s: N    M W N    >, a, M  l-i     - S J bo l-i   0) 
3 u •H    O H ■H H s Cd  4-1   U PL, cd X    • 

IH U  'U s M   0) o t^  0)   O  (rf £ >,   0)   4-1  ^H 
01 o ^ o a o ^H   ^        Q o H   ►,       O 

4-1 4-1 X -o xi   d U            4-1 u U             '■Cl 
O OJ 4-1     01 a 4->    C Q cd TJ  s-i en cd  13  4-1    I 

H 3   4-1      • z 3 H OJ  d  cd u Q 0)   d    O H 
4-1 a (0   «   >■* 53 cd    - H -H   td x  erf w iH   td       S c s CO M S-i (U O a     o H CJ           4J   U 
9 o W 4-1  TH   4-1 04 4-1    ca w X O X     ^4   Prf g u P O iH   W o O   3 ^ 0)   4-1    0}   4-1 w 01   4J    cd  Q 
§ ^J XI   3 PQ O o 4-1  c   c   n ^ 4-1  d X rt o 3 C   O na 3 d JS ai td  o  o   o o td  o u en 

Q 4-1 > O         C O    1 CM •a a •!->  a erf T3  a      o W H •H   M  -H •H    C to  <u 04 0)  04 
N td « H 4J   O Q 4-1  -H J M h « p3 u  u  c H 4-i DO U U          0) W H 3 td  td iH H cd  cd  o    • ai o P S O  13   4J Q O  T3 z T) -a -H   to Z T3   "d   4-1   4J o 4-1 n) P-  0)   (0 2 a oj M d  d S   3 w d  d   co  M pd H pH "5 > BP TJ o 0J    01            4-1 (73 a)  ai  a)  o H OJ ^H z <u  d -H P-I a) d H tH  iH    01    td iH   rH   iH    ti- 3 
< ^ 

O o 
o 

X 
w iS s. O 

cd  td x 4-i 
U    O   4J   CO 

ed    Cd   T-j    Qj 

V3 J 

i       1 O 
u 

S    E5 
p      w 
U 

V3    4-1   G 

Bfi        § 
W         O 
to       ai 
P         CM 

co 
CO 

d .-H 
O    1 td 

0) •H    M 4J 
X 4-1    3 O    1 
4-1 3   (X 

O 
4-1     Cd 

X 
T3 o 0)   bO oi  a. 
d 4-) X  d -C    rH 
cd 

CO 
OJ   -H 

4-1 
4-1   td 

4-1 Xt to   u Os u 
to d 4-1    O x  o 
u o •H  a 

•H ex cu TJ  a 
IH co 4-1   VJ 0)   -H 

0) o N    M 
0) 1-1 T3 •H    OJ 
X M 0)   (3 d a 
4-J o 4-4    td h0 3   •• 

u •H o  d  tu 
>N iH    hn O          ^H 
X X d o) 4J  a 

o U   -H M -H a 
-a •H X   4J bO td 
0) X 4-J    d to  -H   X! 

■H 3 3 •H  T3 W 
4-4 M   O 1 
•H to O   O ■u  d 
4J 4J 44    O CJ   Q)     • 

pd d •H td 0J    >    M 
M 0) bo <u •i-l  (U   01 
CQ •d •H H   U o  co x 
g •H T3 4-1     O 

•H   4-t a co S z 4J >-i 4-1 4-i d 
a 3 M Cd   iH 

H 0) O 4J     U o u ■n 4-1 O   0) » 4-1   -H 
W o a;   > CO    O    M 
5 u u •i-l  OJ tu       oi 
o a CO o  s co >, a 
erf td (-<  o O   4J   3 S <3 rH as a, -H  d 

1 bC- 
CO    1 C • 
0)   bo ■H ^^v 
!-l   -H 73 H . 
l-l    CO o d 
O   0) 3 3 X 
u -a 4-1 44 •H 

XI 
x; co >> o    • d 
O  -H H 4-1  ^s 0J 

•H d d CL 

XI  X) 0 b0 O a, 
3  d d -H < 

cd 01 •H    4-1 
r~ XI 73  -H d • 

U    01 4-1 M   CO ■H >> 
<U  H o d d 

XI   4-1      • 1 o  cd 4-1 td 
a -H "d u  u CO 
3   4-1   (3 bo Cd    4J ■H 4-1 
d td d rH •H 

*->   E ■H >.>< 
bo u a 73 U h) 0) »« 
d  oi o d cd 0J l-l 

•H   -r-i   O 3 >  n co OJ 
>^  O 4-1 0 ^^ •H 

4-1   h   d ►»<w 4-1 
•H  a o 4-1 3 X) •H 
4J •H O I H c 4-1 
d  a) 4J t~. d 
OJ XI   o U 4-1 v-- g OI 

73    4-1     Cd td cd a X) 
•H 0J XI   >, o ■H 

o   >, ^ 4-1    O 0 
4-1    4J   X3 d M 
o rH CO    OJ d CO 
OJ   CD  73 td 4-1     3 o td 
•r-)T3    0) CJ •H  a" ■H 4-1 
o   d  -U to b0 0) 4-1 XI 
M   O   td •H •H   u u 3 

B4 e H O ta T)   4-1 < CO 

H u 
1-7 o 
S 

OJ I 
X 4-1 
4-1 

0J 
l-l 
o • a ^H a 

4-J 0 X 0J 
l-l M •H M 
o 4-1 CO 

4-1 CO OJ 
4-1 d 0 X 

QJ 0J D. -U 
M 

4-J CO h b0 u 4-1 OJ d 
0J > •H 
i-i CO 0J M 
0 3 d 3 
M 4-1 OJ X3 • 
a tO T3 

4-1 3 CD 01 
4-1 CO 4-1 IS! 
O d •H 

4-1 • S l-l 
0J u 4-1 a CO 
> OJ l-l X Q 

■H ■n 0 co a 
4-1 o a -H 3 
A u 0J —1 CO 

■H ex u CL 
U 0 OJ 
u 4-1 en O l-l 
CO 0 3 o OJ 
OJ 4-1 o 3 

X) 4-1 to CO 
o 4-1 73 

0J cd CO H O 
H U CO ■H 
4-1 4-1 4-J U M 
•H co a •H OJ 
4-1 XI 0J d a. 

tO ■i-i X 
01 o o bO 

p -5 l-i 
a, 

OJ 
4-1 •H 

CN 

x 
X o o 



APPENDIX IV: ARMY WIT PROGRAM REPRESENTATIVES 

187 



ARMY MMT PROGRAM REPRESENTATIVES 

HQ, DARCOM 
US Army Materiel Development and Readiness Command 
ATTN:  DRCMT 
5001 Eisenhower Avenue 
Alexandria, VA 22333 

C:   202 274-3284/8298 
AV:  284-8284/8298 

AVRADCOM 
US Army Aviation R&D Command 
ATTN:  DRDAV-EGX, Mr. Dan Haugan 
4300 Goodfellow Blvd. 
St. Louis, MO 63120 

C:  314 263-1625 
AV:  693-1625 

CECOM 
US Army Communications Electronics Command 
ATTN:  DRSEL-POD-P-G, Messr Feddeler/Esposito/Resnic 

C:  201 535-4926 
AV:  995-4926 

ATTN:  DRSEL-PC-I-IP-1, Mr. Leon Field 
Fort Monmouth, NJ  07703 AV: 

C:  201 532-4035 
992-4035 

ERADCOM 
US Army Electronics R&D Command 
ATTN:  DELET-R, Mr. Joseph Key 
Fort Monmouth, NJ  07703 

C:   201 544-4258 
AV:  995-4258 

MICOM 
US Army Missile Command 
ATTN:  DRSMI-RST, Mr. Richard Kotler 
Redstone Arsenal, AL 35898 

C:   205 876-2065 
AV:  746-2065 

TACOM 
US Army Tank-Automotive Command 
ATTN:  DRSTA-RCK, Dr. Jim Chevalier 
Warren, MI 48090 

C:   313 573-6065/5814 
6467 

AV:  786-6065/5814/6467 

ARRCOM 
US Army Armament Materiel Readiness Command 
ATTN:  DRSAR-IRI-A, Mr. Dennis Dunlap 
Rock. Island Arsenal 
Rock Island, IL 61299 

C:   309 794-3666/4398 
AV:  793-3666/4398 

ARRADCOM 
US Army Armament R&D Command 
ATTN:  DRDAR-PMP-P, Mr. Donald J. Fischer 
Dover, NJ 07801 

C:  201 328-2708 
AV:  880-2708 
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TSARCOM 
US Army Troop Support and Aviation Materiel Readiness Command 
ATTN:  DRSTS-PLE, Mr. Don G. Doll 
4300 Goodfellow Blvd. C:   314 263-2218 
St. Louis, MO  63120 AV:  693-2218 

MERADCOM 
US Army Mobility Equipment R&D Command 
ATTN:  DRDME-UE, Mr. R. Goehner 
Fort Belvoir, VA 22060 

C:   703 664-4221 
AV:  354-4221 

NLABS 
US Army Natick R&D Laboratories 
ATTN:  DRDNA-EML, Mr. Frank Civilikas 
Natick, MA 01760 

C:  617 653-1000, X2793 
AV:  955-2349/2351 

TECOM 
US Army Test & Evaluation Command 
ATTN: DRSTE-AD-M, Mr. John Gehrig 
Aberdeen Proving Ground, MD 21005 

C:   301 278-3677 
AV:  283-3677 

AMMRC 
US Army Materials & Mechanics Research Center 
ATTN:  DRXMR-PP, Mr. John Gassner 
Watertown, MA 02172 

C:   617 923-5521 
AV:  955-5521 

HDL 
Harry Diamond Laboratories 
ATTN:  DELHD-PO-P, Mr. Julius Hoke 
2800 Powder Mill Road 
Adelphi, MD  20783 

C:  202 394-1551 
AV:  290-1551 

RIA 
Rock Island Arsenal 
ATTN:  SARRI-ENM, Mr. J. W. McGarvey 
Rock Island, IL 61299 

C:   309 794-4627/4584 
AV:  793-4627/4584 

WVA 
Watervliet Arsenal 
ATTN:  SARWV-PPI, Mr. T. Wright 
Watervliet, NY  12189 

C:  518 266-5319 
AV:  974-5319 

MPBMA 
US Army Munitions Production Base Modernization Agency 
ATTN:  SARPM-PBM-DP, Mr. Joseph Taglairino C: 
Dover, NJ 07801 AV: 

201 328-6708 
880-6708 

AMRDL 
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